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Lo1 noi dau

Hi¢n nay su tién bd khoa hoc ki thuat trén thé gi6i dién ra nhanh chong, véi sy
ra doi cua hang loat nhitng san phim méi ung dung nhimng tién bd ¢ nhitng nude
phat trién.Dac biét trong nhiing nim gan day ki thuat diéu khién phat trién manh
mé, c6 nhiéug cong nghé diéu khién méi dugc ra doi dé thay thé cho nhimng cong
nghé da 16i thoi.

Pé bat kip v6i tién bd khoa hoc ki thuat trén thé gidi ciing nhu dép ing yéu cau
CNH_HDH dit nudc thi nganh cong nghiép Viét Nam dang thay d6i nhanh chéng,
cong ngh¢ va thiét bi hién dai dang dan dan duoc thay thé cac cong nghé lac hau va
thiét bi cii. Cac thiét bi cong nghé tién tién véi hé théng diéu khién lap trinh PLC,
Vi xur ly, dién khi nén, dién tr. Pang duogc ting dung rong rai trong cong nghi¢p nhu
cac day truyén xan xuit nudc ngot, ché bién thirc dn gia xtc, may diéu khién theo
chuong trinh CNC, cac hé théng dén giao thong, cac hé thong bao dong. Trong céc
truong dai hoc, cao déng va cac truong trung hoc da va dang dua cac thiét bi hién
dai c6 kha ning 1ap trinh duoc vao giang day. Mot trong nhing loai thiét bi c6 tng
dung manh mé va dam bao cé do tin cay cao la hé théng diéu khién tyu dong PLC.

Véi dé tai “Thiét ké mo hinh hé thdng diéu khién dén giao thong tai
nga tu ”. Chung em di van dung dugc nhitng uu diém ctia hé thong diéu khién nay
¢6 hiéu qua cao. Diéu dic biét 1a ¥ tudng nay duge img dung trong thyc té rat nhiéu.
Boi vi hién trang giao thong Viét Nam con rat thé so, lac hiu, nguoi tham gia giao
thong khong di theo dung nguyén tic nao moi dn dén tic duong, tai nan..

Sau qua trinh hoc tap rén luyén va nghién ctru tai truong chung em da tich luy
duoc von kién thic dé thuc hién dé tai cia minh. Cung voi su huéng dan tan tinh
ctia thay gido nguyen dinh khanh, ciing nhu cac thay c gido trong khoa va cac
ban sinh vién cung khoa dén nay chiing em di hoan thanh d& tai nay v6i ndi dung

Sau:
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1: Xac dinh nhiém vy diéu khién hé thong.

2: Gidi thiéu chung vé PLC.

3: Thiét ké ché tao mé hinh mé phong.

4: Viét chuong trinh chay cho hé théng qua phan mém g dung.

5: Hoan thanh thuyét minh.

Do thoi gian nghién ctru c¢6 han nén khéng thé tranh khoi nhung sai sot, chung
em rat mong nhan dyoc su gop ¥y, chi ddn thém cia cac thiy cd cling nhu ¥ kién
dong gdp cua cac ban sinh vién dé dé tai cua chiing em hoan thién hon, dap tung day
da nhirng muc ti€u da dat ra.

Ching em xin chan thanh cadm on!

bac giang, ngay 11 thang 6 nam 2010
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DAN NHAP

I. Dit vin dé

Tu dong ngdy cang déng vai trd quan trong trong doi séng va cong nghiép.
Ngay nay nganh tu dong da phat trién t6i trinh d6 cao nho nhiing tién bo cua ly
thuyét diéu khién tu dong, ctia nhitng nganh khac nhu di¢n tu, tin hoc, ... Nhiéu hé
thong diéu khién da ra doi, nhung phat trién manh va c6 kha ning phuc vu rong la
bd diéu khién PLC. S& di nhu thé, do b PLC ¢ nhiéu wu diém noi bac so nhimng
b6 diéu khién khéc :

=  Pon gian, dé dang thay d6i, 1ap trinh .

* Tin c@y trong moi truong cong nghiép.

= Canh tranh dugc gia thanh véi cac bo diéu khién khac.

Cubi thap nién 60 xuét hién khai niém vé PLC va da duoc phat trién rat nhanh.
Nam 1974 PLC da st dung nhiéu bo xtr Iy nhu : mach dinh thoi, bo dém, dung
luong nhé dén 12KB va c6 1024 diém nhap xuat. Nam 1976 da gidi thiéu hé thong
dua tin hiéu vao ra tir xa. Nam 1977 PLC da dung dén vi xir Iy. Nam1980 phat trién
cac khéi nhap xuét thong minh nang cao didu khién thuan loi qua vién théng, nang
cao viéc phét trién phan mém, ding may tinh c4 nhan 1ap trinh. Dén nam 1985 da
thanh 1ap mang PLC.

Riéng nudc ta sip toi ddy hanh rao thué quan khu vuc duoc loai bo, kinh té mé
ctra hop tac v6i nudc ngoai. Trude tinh hinh d6, nén cong nghiép s& gap khong it
kho khin do con nhiéu day chuyén c6 cong nghé lac hau. Dé co chd dimg va thé
manh trén thuong truong, nha nudc da dic biét chu trong dén ung dung va phat
trién ty dong trong san xuit, nham nang cao ning suit, chit lugng san pham va ha
gi4 thanh. Mot trong nhitg phuong an tt nhat va duoc sir dung rong hién nay 1a
thay thé nhitng hé thong d6 bang bo diéu khién PLC. Dé phat trién manh hon nita,
nhi¢m vu dat ra hang dau 1a dao tao nhiing chuyén gia vé tu dong diéu khién noi
chung va vé PLC néi riéng.

La mot k¥ su dién cong nghi¢p, cong viéc sé gén lién véi diéu khién, van hanh
hé thdng san xuat. Nhu vay, nhitng hiéu biét vé PLC sé& tao nhiéu thudn loi dé 1am

viéc tot hon. Khi dang con ngoi trén gh€ nha truong, viéc tim hi€u, nghién ctiru dé
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nam virng phuong phap 1ap trinh trén bo PLC rat c6 y nghia va la diéu kién t6t nhat
hoc hoi, tich ity kinh nghi¢m.

II.  Giéi han @@ tai

-Do thi gian nghién cu ¢ han nén viU'c tim hilu vI PLC va SIMATIC S7-300 cda
SIEMENS con nhilu thiu st va khong day dd.

-Do hoan canh hc tp khong duyec tip xic nhilu véi PLC nén trong qua trinh khao
sat va thc hanh véi PLC con ¢ nhilu kh khan.

-Do yéu cau cda dI tai xut phat t the t nén trong khi xu 1y cac trung hyp trong the
t con ¢ nhilu trung hyp khong xu 1y duyc.
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Chuwong i: khai quat chung vé hé thdng diéu khién
Khai niém va phan loai vé hé thong diéu khién.

I. Khai niém vé diéu khién.

Diéu khién 1a mét qua trinh ciia mot hé thdng trong d6 dudi tac dong cua hay
nhiéu dai lugng goi 1a cac dai lugng vao, nhiing dai lugng khéc goi 1a dai luong ra
duoc thay ddi theo mot quy luat nhét dinh cta hé théng do.

I1. Phan loai.

Hién nay nguoi ta chia cong nghé diéu khién ra 1am hai loai chinh 1a:

* Phuong phap diéu khién néi cimg ( diéu khién 1ap tuyén).

* Phuong phap diéu khién lap trinh duoc.

I1.1. Phuwong phép diéu khién noi cing ( diéu khién lap tuyén).

Khai ni¢m: Phuong phap diéu khién nbi cing la hé théng duoc thuc hién boi cac
phan tir tr dong ndi voi nhau bang cac dudng day.

Trong diéu khién ndi cimg nguoi ta chia lam hai loai: diéu khién ndi cung tiép
diém va diéu khién ndi cing khong tiép diém.

a. Phuong phéap diéu khién noéi cling cd ti€p diém: Dung céc khi cu dién tir nhu

role, cong tac to voi cac bd cam bién, cac deén , cac cong tac, cac khi cu nay duoc
noi lai voi nhau theo mot mach di¢én cu thé dé thuc hién mot yéu cau cong ngh¢ nhat
dinh nhu mach doéi chiéu quay, mach khéi dong gidi han dong hay mach diéu khién

dong co chay tudn ty va ding tuan tu.

Céac phan tu Cécphantax | Céac phan tu
dau vao "| diéu khién h "| daura

A

So do cau trac hé thong diéu khién noi cing cd tiép diém.

b. Phuong phép diéu khién ndi cing khong tiép diém: Dung cac cong logic co

ban da nang hay cac mach tuan ty ( Goi chung la IC s6 ) két hop vdi cac by cam
bién, cac den, cong tac - Cac IC s nay cling dugc noi lai véi nhau theo mot so do

logic cu thé dé thuc hién mot yéu cau cong ngh¢ nhét dinh. Cac mach diéu khién
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noi cung st sung cac linh kién dién tir cong suat, quang trd, triac, tranzitor dé thay

thé cong tac trong cac mach dong luc.

Céc phan
diéu khién

Cac tin hiéu
dau vao

Céu trac hé théng diéu khién nbi cing khong tiép diém.
Trong hé¢ théng diéu khién ndi cung, cac linh kién hay khi cu di¢n dugc ndi vinh
vién v6i nhau. Do d6 khi mudn thay ddi lai nhiém vu diéu khién thi phai ndi day lai
toan bd mach dién. Vi cac mach phire tap thi khong hi¢u qua va rat tbn kém.

Phuong phap diéu khién ndi cing duoc thuc hién theo cic budc sau.

Xéc dinh yéu cau cong nghé

>
«

A
Thiét ké so do diéu khién

A 4

Chon phﬁn tir mach dién

A

A

A

Rap ndi mach, lién két cac phan tir

Chay thu
kiém tra

Luu vao bd nhd, In thanh tai liéu...
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I1.2.H¢ thong diéu khién lap trinh dwoc (PLC)

Trong h¢ théng diéu khién 1ap trinh duoc cAu tric cta bo diéu khién va cach nbi
day doc 1ap véi chuong trinh. Chuong trinh dugc dinh nghia hoat dong diéu khién
duoc ghi truc tiép vao bd nhé cua bd diéu khién nhé sy tro giup cua bd 1ap trinh hay
may vi tinh. Dé thay doi chuwong trinh diéu khién chi can thay d6i ndi dung bo nhé
ctia bo diéu khién, phan ndi ddy bén ngoai khong bi anh huéng. day 1a vu diém cia
phuong phap diéu khién 1ap trinh dugc.

Céc budc thiét 1ap so d6 diéu khién lap trinh:

Xac dinh yéu cau cong nghé

A

A
Thiét k€ thuat giai

A 4
Soan thao chuong trinh

A 4
Nap chuong trinh vao bo nhé

Chay thu
kiém tra

Luu vao bo nhd, in thanh tai liéu...

III. Sw khic nhau giira h¢ thong diéu khién ndi cirng va h¢ thong diéu khién

lap trinh dwgc cé thé minh hoa bang vi du sau:
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- biéu khién hé thong 3 may bom nudc qua 3 khai dong tir K1, K2, K3. Trinh
tir diéu khién nhu sau: Cac may bom hoat dong tudn ty nghia 1a K1 déng trude, tiép
dén 1a K2 réi cubi cung 1a K3 déng.

Pé thuc hién nhiém vu theo yéu cau trén mach diéu khién ta c6 thé thiét ké
nhu sau:

Trong d6 cac nat 4n S1, S2, S3, S4 1a cac phan tir nhap tin hiéu.

Cac tiép diémK 1, K2, K3 va cac mbi lién két 1a cac phan xir 1y.

Céc khoi dong tir K1, K2, K3 1a két qua xir 1y.

So d6 diéu khién theo kiéu noi cung:

-Néu ta thay bang thiét bi diéu khién 1ap trinh dugc c6 thé mé ta nhu sau:
Tin hiéu vao S1, S2, S3, S4 van giit nguyén
Tin hiéu ra K1, K2, K3 1a cac khéi dong tir van giit nguyén
-Phan xur 1y dugc thay thé bang thiét bi diéu khién 1ap trinh dugc.
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IV.B§ diéu khién 1ap trinh dwoc.

Bo diéu khién 1ap trinh dugc(Programble Logic Controler): goi tat 1a PLC bao

gdm cac module sau:

-Khéi xir 1y trung tam CPU va bd nhé chuong trinh

-Module xuat nhap(Input / Output)

-Hé théng Bus truyén tin hiéu

-Khéi ngudn nudi

-Module nhép (input module) dugc ndi véi cac cong tic, nut 4n, cac bd cam bién
dé diéu khién chuong trinh tir bén ngoai. Cac ngd vao duoc ki hiéu theo thir ty I,
12,13......

-Module xuat (output module) duoc ndi véi tai & ngd ra nhu cudn day role, cong
tic to, dén tin hiéu, van dién tu.....

-Chuong trinh diéu khién duoc nap vao bd nhi nhd sy trg gitip cta bd 1ap trinh

hay bang mot may vi tinh.
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Chuwong II gi6i thiéu vé PLC - s7 300

I. Pai cwrong vé thiét bi diéu khién logic 1ap trinh PLC.
1. Khai niém.

Thiét bi diéu khién logic 1ap trinh (Programmable Logic Control , viét tit 1a PLC
) 14 loai thiét bi cho phép thuc hién linh hoat cac thuat toan diéu khién sb thong qua
mot ngoén ngir 1ap trinh. Thay cho viéc thuc hién thuat toan do béng mach sb nhu
vay véi chuong trinh diéu khién PLC tré thanh mot bo diéu khién sé nho gon dé
dang thay do6i thuat toan va dic biét dé trao doi thong tin voi mdi truong xung
quanh (v6i cac PLC khac hay may tinh). Toan bd chuong trinh diéu khién dugc luu
trong bd nhé cua PLC duéi dang cac khdi chuong trinh nhu khdi OB, FC hodc FB,
va duoc thiét 1ap theo chu ky vong quét.

DPé ¢6 thé thyc hién duoc mot chuong trinh diéu khién, tat nhién PLC c6 tinh
ning nhu mot may tinh. Nghia 14 phai 6 mot bo vi xir Iy (PLC), mot hé diéu hanh,
bd nhé dé luu chuong trinh diéu khién, dir liéu va tat nhién phai co céng dau vao/ra
dé giao tiép duoc véi ddi twong diéu khién va trao ddi thong tin v6i moi trudng
xung quanh. Bén canh d6 PLC con c6 thém céac khéi chirc ning dic biét khac nhu
bd dém (Counter), bo thoi gian (Timer)... va cac khbi chuyén dung khac.

2. CAu triic ciia PLC.

Thiét bj didu khién logic 1ap trinh PLC 1a thiét bi diéu khién dic biét dya trén bo
vi xtr 1y, str dung bo nhé 1ap trinh dugce dé luu trir cac 1énh va thyc hién cac chirc
nang: phép logic, lap chudi, dinh gio, dém, thuat toan dé diéu khién may va cac qua

trinh.

GVHD: nguyen dinh khanh 14 SV: giap van thuy



PLc duoc thiét ké cho phép nhitng ngudi khong yéu cau kién thic cao vé may
tinh va ngdn ngit may tinh c6 thé van hanh dugc. Khi can diéu khién mot bai toan ta
chi can viét chuong trinh theo ngdn ngitr PLC va nhdp vao bd nhd PLC. Thiét bi
diéu khién s& gidm sat cac tin hiéu vao /ra theo cac chuong trinh nay va thyuc hién
cac quy tic diéu khién d 1ap trinh.

PLC c6 5 thanh phan co ban: Pon vi xir Iy trung tdm, bd nhd, bd ngudn nudi,

khéi tin hiéu vao/ra va thiét bi lap trinh.

So dod cau trac co ban cua PLC

3. Céu tao PLC.
Mot PLC dién hinh c6 ciu tao nhu hinh vé:
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Ta thiy céu trac co ban ciia PLC bao gdbm mdot bo vi xur 1y trung tim CPU, b
nho (ROM, RAM), khéi vao ra, khdi phat xung nhip, pin va h¢ théng cac BUS.

Toan b hoat dong cua PLC duogc diéu khién boi CPU, nd duoc cung cép boi
khéi phat xung nhip, do d6 toc d6 cua CPU s& phu thudc vao khdi phat xung
nhip( thong thuong khéi phat xung nhip cé tan s6 vao khoang 1+8 MHz ), xung
nhip ndy s& cung cip cho tit ca cic khdi trong PLC dé dong bo hoa qua trinh hoat
dong cua khéi nay véi CPU.

Hé¢ théng BUS bao gém BUS dia chi ( xac dinh dia chi trén cac vung nhé ), BUS
diéu khién ( truyén tai cac thong tin diéu khién ), BUS dit liéu ( truyén tai dit liéu)va
cac BUS vao/ra ( mang thong tin tir cac ddu vao ra).

C6 bdn bd nhé trong PLC:

+B6 nhd ROM: 1a loai bd nhé khong thé thay d6i dugc, bd nhd nay chi nap
duoc mot 1an nén it duoc st dung phé bién nhu cac loai bd nhé khac.

+B6 nhd RAM: 12 loai bd nhé o thé thay doi dugc va dung dé chira cac chuong
trinh ung dung cling nhu dit liéu, dir liéu chira trong RAM sé& bi mat khi mat dién.

Tuy nhién, diéu nay c6 thé khic phuc bang cach dung Pin.
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+B6 nhd EPROM: gidng nhu RAM, nhuén nuéi cho EPROM khéong can dung
Pin, tuy nhién ndi dung chira trong né c6 thé xéa bang cach chiéu tia cuc tim vao
mot cira s nho trén EPROM va sau d6 nap lai ndi dung bang may nap.

+B6 nhd EEPROM: két hop hai wu diém cia RAM va EPROM, loai ndy c6 thé
x0a va nap bang tin hiéu dién. Tuy nhién s6 1an nap ciing c6 gidi han.

4. Uu nhuoc diém cia hé thong:

Trong giai doan dau cua thoi ky phat trién cong nghiép vao khoang 1960 - 1980,
yéu cau tu dong cua h¢ diéu khién duoc thuc hién béng cac Role dién tr ndi véi
nhau bang diy dan dién trong bang diéu khién, trong nhiéu trudong hop bang diéu
khién ¢ kich thuéc qua 16n dén ndi khong thé gan toan bo 1én trén tudng va cac
day ndi cling khong hoan toan tét vi thé rat hay xay ra truc tric trong hé théng. Mot
diém quan trong nita 1a do thoi gian lam viée cua cac Role c6 gidi han nén khi can
thay thé phai nging toan bo hé théng va day nbi cling phait hay médi cho phu hop,
bang diéu khién chi dung duoc mot yéu cau riéng biét khong thé thay doi tac thoi
chtre ning khac ma doi hoi the chuyén mon co tay nghé cao. Tom lai hé thong diéu
khién Role hoan toan khong linh hoat.

*Tom tac nhuwoc diem cua hé thong dieu khién dung Role:

-Tbn kém rat nhiéu day dan.

-Thay thé rat phirc tap.

-Can cong nhan sira chita tay nghé cao.

-Cong suét tiéu thy 16n.

-Thoi gian sua chira 1au.

-Kh6 cip nhat so do nén gy kho khin cho cong tac bao tri cling nhu thay thé.
*Uy diém ciia hé diéu khién PLC:

Su ra doi ctia h¢ diéu khién PLC da 1am thay d6i han hé thong diéu khién ciing

nhu cac quan ni€ém thiét ké vé chung, h¢ diéu khién dung PLC c6 nhiéu vu diém
sau:

-Giam 80% sd lwong day dan.

-Cong suét tiéu thyu ctia PLC rat thap.
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-C6 chtrc nang ty chuan doan do d6 dé& dang cho cong téc stra chita duoc nhanh
chéng va dé dang.

-Chtrc nang diéu khién thay doi dé dang bang thiét bi 1ap trinh ( may tinh, man
hinh )
ma khong can thay doi phan cing néu khong c6 yéu cau thém bot cac thiét bi xuét
nhap.

-S4 lwong Role va Timer it hon nhiéu so véi hé diéu khién co dién.

-S4 lwong tiép diém trong chuong trinh sir dung khong han ché.

-Thoi gian hoan thanh mét chu chinh diéu khién rat nhanh( vai mS) dan d&én ting
cao toc do san xut.

-Chi phi lap dit thap.

-Do tin cay cao.

-Churong trinh diéu khién c6 thé in ra gidy chi trong vai phit thuan tién cho van
dé bao tri va stra chita hé théng.
5. Phan loai PLC.

Hién nay trong linh vuc diéu khién néi chung va nganh ty dong héa néi riéng,
cac PLC moi duoc dua vao sir dung ngay cang nhiéu voi tinh ning rat 16n nhu:

+PLC S;s

+ PLC S7 -200

+ PLC S7-300

+ PLC S7 - 400

+ PLC LOGO

L




II. H¢ thong diéu khién PLC S7 - 300.
I1.1. C4u tric phan cirng ciia hé thong PLC S7 - 300.

Thong thudng, dé ting tinh mém déo trong tng dung thuc té ma & d6 phan 1on
cac ddi tuong diéu khién co6 sd tin hiéu dau vao/ra cling nhu chung loai tin hi¢u
vao /ra khac nhau ma cac bo diéu khién PLC duoc thiét ké khoéng bi cung hoa vé
cAu hinh. Chung dugc chia nhé thanh cac modul. S6 cac modul dugce st dung nhiéu
hay it tuy theo yéu cau cong nghé, song tdi thiéu bao gio cling phai c6 mot modul
chinh 13 cac modul CPU, cac modul chirc ning chuyén dung nhu PID, diéu khién
dong co. Chung dugc goi chung 1a modul mé rong. Tat ca cac modul dugc ga trén
nhirng thanh ray ( RACK).

* Modul CPU.

La modul c6 chira bd vi xtr 1y, h¢ di€u hanh, bd nhé, cac bo thoi gian, bo dém,
cong truyén thong( chuan truyén RS485) va co thé con cdé mot vai cong vao /ra sb
( Digital). Cac cong vao ra ¢ trén modul CPU dugc goi la cong vao ra ONBOART.

Modul CPU bao gom cac loai sau :

*CPU 312-IFM

-6ES7-312-5AC00-OABO
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-6ES7-312-5AC01-OABO
-6ES7-312-5AC02-OABO
-6ES7-312-5AC81-OABO
-6ES7-312-5AC82-OABO

+Céc module nay co:

-Vung nhé lam viéc :6KB

-Thoi gian xir 1i 1 khoi 1énh:0.6ms/KAW
-DI/DO trén module CPU:10/6

-Sir dung trong ndi mang MPI

*CPU 313

-6ES7 313-1AD00-0ABO

-6ES7 313-1ADO01-0AB0

-6ES7 313-1AD02-0AB0

-6ES7 313-1AD03-0AB0

+Céac module nay co6:

-Vung nhé 1am viéc :12KB

-Thoi gian xir 1i 1 khoi 1énh:0.6ms/KAW
-Sir dung trong ndi mang MPI

*CPU 314

-6ES7 314-1AE01-0ABO

-6ES7 314-1AE02-0ABO

-6ES7 314-1AE03-0ABO

-6ES7 314-1AE04-0ABO

-6ES7 314-1AE83-0AB0

-6ES7 314-1AE84-0ABO

+Céc module nay co:

-Vung nhé lam viéc :24KB

-Thoi gian xir 1i 1 khoi 1énh:0.3ms/KAW
-Str dung trong nbi mang MPI

*CPU 314 IFM
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-6ES7 314-5AE00-0ABO

-6ES7 314-5AE01-0ABO

-6ES7 314-5AE02-0AB0

-6ES7 314-5AE03-0AB0

-6ES7 314-5AE82-0AB0

-6ES7 314-5AE83-0AB0

+Cac module nay co6:

-Vung nhé lam viée :Tir 24KB dén 32KB
-Thoi gian xur 1 1 khéi 1énh:0.3ms/KAW
-DI/DO trén module CPU:20/16

-Truyén thong kiéu MPI

*CPU 315

-6ES7 315-1AF00-0ABO

-6ES7 315-1AF01-0ABO

-6ES7 315-1AF02-0AB0

-6ES7 315-1AF03-0AB0

+Céc module nay co:

-Vung nhé lam viéc :48KB

-Thoi gian xir 1i 1 khoi 1énh:0.3ms/KAW
-Str dung trong nbi mang MPI

*CPU 315-2DP

-6ES7 315-2AF00-0ABO

-6ES7 315-2AF01-0ABO

-6ES7 315-2AF02-0AB0

-6ES7 315-2AF03-0AB0

-6ES7 315-2AF82-0AB0

-6ES7 315-2AF83-0AB0

+Cac module nay co6:

-Vung nhé lam viéc :48KB

-Thoi gian xur 1 1 khéi 1énh:0.3ms/KAW
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-Truyén thong kiéu MPI, Profilbus-DP
*CPU 316

-6ES7 316-1ag00-0ab0

+Cac module nay co6:

-Vung nh¢ lam viéce :128KB

-Thoi gian xur 1 1 khéi 1énh:0.3ms/KAW
-Sir dung trong nbi mang MPI

*CPU 316-DP

-6ES7 316-2AG00-0ABO

+Cac module nay co6:

-Vung nh¢ lam viéce :128KB

-Thoi gian xur 1 1 khéi 1énh:0.3ms/KAW
-Truyén thong kiéu MPI, Profilbus-DP
*CPU 318-2

-6ES7 318-2AJ00-0ab0

+Cac module nay co6:

-Vung nhé lam viéc :256KB

-Thoi gian xur 1 1 khéi 1énh:0.3ms/KAW
-Sir dung trong nbi mang MPI

*CPU 614

-6ES7 614-1aH00-0ab3

-6ES7 614-1aH01-0ab3

-6ES7 614-1aH02-0ab3

-6ES7 614-1aH03-0ab3

+Cac module nay co6:

-Ving nh¢ lam viée :128KB dén 192KB
-Thoi gian xur 1 1 khéi 1énh:0.3ms/KAW
-Sir dung trong nbi mang MPI

*CPU 614

-6ES7 614-1AH00-0AB3
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-6ES7 614-1AHO1-0AB3

-6ES7 614-1AH02-0AB3

-6ES7 614-1AH03-0AB3

+Cac module nay co6:

-Vung nhé lam viée :Tir 128KB dén 192KB

-Thoi gian xur 1 1 khéi 1énh:0.3ms/KAW

-DI/DO trén module CPU:512KB

-Truyén thong kiéu MPI

*CPU M7

+CPU 388-4

-6ES7-388-4BN00-0ACO
* Cac modul mé rong.

Céc modul mé rong dugc chia l1am 5 loai chinh........

1. PS (Power supply) module ngudn nudi: cé 3 loai 2A, 5A, 10A.

2. SM (Sigal module): Module mé rong cong tin hiéu vao/ra gom:

- DI (Digital Input): module m& rdng cong vao sb c6 thé 1a 8, 16 hoic 32 tuy
thudc vao tirng loai module.

- DO (Digital Output): module mé rong cong ra sb.

- DI/DO: module mo rong cong vao/ra sd.

- Al (Analog Input):cong vao twong tu, chiing 1 nhitg bd chuyén dbi twong tu
s6 12 bits.

- AO (Analog Output) Module cong ra twong tu, 13 nhitng bo chuyén d6i twong
tw(DA).

- AI/AO: Module mo rong cac cong vao/ra tuong ty.

3. IM (Interface Module) Module ghép ndi:

La loai module chuyén dung c6 nhiém vy ndi tung nhom cac module mo rong
lai voi nhau thanh mét khéi va duoc quan ly chung boi 1 module CPU.

Thong thudng cic module mé rong duoc ga lién nhau trén mot thanh d& goi 1a

Rack. M&i 1 Rack c¢6 thé ga dugc nhiéu nhit 8 module mé rong (khong ké module
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CPU, module nguén nudi). Mot module CPU S7-300 c6 thé 1am viéc nhiéu nhat vai
4 Rack va cac Rack nay phai dugc ndi v6i nhau bang module IM.

4. FM (Function Module) :Module cé chirc ning diéu khién riéng: VD module
dong co budc, module PID....

5. CP (Commuication Module):Module phuc vu truyén thong trong mang giira

cac PLC véi nhau hodc gitta PLC v61 may tinh.

Canfiguration tahble

(racks) I:I

/

= (0] UR ‘ ‘

F3307 104 =

CPU314

]
2

3 IM360

4 DISwAC1 21
] ] Jepert o] el
B

7

g

izl
— | |
| (I~

AlBx1EBit
DO16=ACT

-

IY YW YWY

So @6 két no6i tram PLC S7 - 300
I1.2 Xir Iy cac tin hiéu vao ra, ciu triic bd nhé trong PLC.

Céc tin hiéu vao ra tir dau vao ra cia PLC s& duoc luu trit trong cac ving nhd.
Dé xir 1y cac tin hiéu nay ta truy nhap vao ving dia chi dé 14y cac gia tri cia chung.
Sau day s& trinh bay ciu triic bo nhd va cac truy nhap cho PLC Siemens.

* Phwong phap truy nhap.
PLC luu trit thong tin trong bo nhd. B6 nhé cua PLC duogc chia 1am nhiéu ving

(I, Q, M, T, C,....) mdi vung nh¢é déu co dia chi xac dinh. Ta c6 thé truy nhap (ghi
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hoic doc thong tin) vao cac 6 nhd trong cac ving bang dia chi cia chiing. C6 2 cach
truy nhap theo ting bit hodc truy nhap theo byte.

+Truy nhdp theo tirng bit: Dé truy nhap theo ting bit ta phai danh dia chi bao
gém: Dia chi ving nh¢, dia chi byte, dia chi bit (ngan cach gitta dia chi byte va dia
chi bit 1a dau «.”

Nhu vay thong tin ctia ddu vao 13.4 s& duoc luu trit trong 6 nhé c6 dia chi 13.4 .
Truy nhip vao 6 nhé nay s& biét duoc thong tin dau vao 13.4.
+Truy nhdp theo byte: Ta c6 thé truy nhap cac ving nhd theo byte, Word (2
byte), Double Word (4 byte). dé truy nhap theo cac phuong phap niy ta phai danh
dia chi bao gém: bia chi ving nh¢ (V, I, Q, M, SM, T, C, HC...)
I1.3 Ngudn nudi va ngd ra ciaa PLC S7-300.
- Ngudn nudi: 13 don vi ding dé chuyén doi nguén AC thanh ngudn DC (5V,
24V) d& cung cap cho CPU va céac khdi vao ra.
- Ngb ra: Plac S7-300 c6 ngd ra 1a cac phan tir hoat dong twong thich véi cac
loai tin hiéu vao nhu Role, cac van diéu khién....
I1.4 Céc hé dém va cac Kkiéu dir lidu.

4.1. Cac hé dém:

Chung ta st dung rat nhiéu hé dém, quen dung nhat van 13 hé thap phan (hé dém
co s6 10). Tuy nhién ngoai hé thap phan con c6 rat nhiéu cac hé dém khac:

- Hé nhi phan: 12 hé dém co s6 2, sir dung 2 con s6 0 va 1 dé biéu dién gia tri.
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- H¢ bat phan: 1a hé dém co sb 8, sir dung 8 con 6 0,1,2,3,4,5,6,7 dé biéu dién
cac gia tri.

- Hé thap phan: 13 hé dém co sb 10 dung cac con sb 0,1,2,3,4,5,6,7,8,9 dé biéu
dién cac gia tri.

- H¢ thap luc phan: 1a hé dém co s6 16 st dung 16 con $60........ F dé biéu dién
cac gia tri.

4.2. Cac kiéu dit liéu.

PLC luu trir cac dir li€u trong cac b nhd, cac dir 1i€u nay cod thé duge luu trit &
nhiéu dang khéac nhau:

- BOOL: véi dung lugng 1a 1bit va c6 gia tri 1a 0 hodc 1, day 1a kiéu dir liéu bién
co 2 gia tri.

- BYTE: gbm 8 bits, thuong dugc dung dé biéu dién 1 sb nguyén duong trong
khoang 0....255 hodac ma ASCII cua 1 ky tu.

- WORD: gdm 2 bytes dé biéu dién s6 nguyén duong tir 0...... 65535.

- DWORD: la tir kép ¢6 gia tri 1a 0....2°*-1.

- INT: ciing c¢6 dung lugng 2 bytes, dung dé biéu dién 1 sd nguyén trong khoang
-32768....+32767 (277....2P-1).

- REAL: ¢6 dung luogng 1a 4 bytes dung dé biéu dién 1 s thuc trong khoang
-3,4E®....3,4E%.
II1. Cu tric b nhé ciia CPU ciia PLC S7 - 300.

Puoc chia ra lam 3 vung chinh:

1) Vung chtra chuong trinh trng dung: ving nhé chuong trinh dugc chia lam 3
mién:

+ OB: Mién chira chwong trinh t6 chuc.

+ FC: ( Funktion ) Mién chira chwong trinh con dugc to chitc thanh ham c6 bién
hinh thtrc dé trao ddi dir liéu v6i chuong trinh di goi nod.

+ FB: ( Funktion Block) Mién chtra chuong trinh con,dugc t6 chirc thanh ham va
c6 kha nang trao doi dir liéu voi bat cir mot khoi chuong trinh nao khéc. Cac dir li¢

phai dugc xay dung thanh mot khéi dir liéu riéng ( goi 1a DB - Data block).
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2) Vung chira cic tham sb ctia hé diéu hanh va chuong trinh tGng dung, duoc
chia thanh 7 mién khac nhau, bao gom:

I ( Procees image input): Mién bd dém cac dit liéu cong vao sb. Trude khi thuc
hién chwong trinh, PLC s& doc gi tri logic cua tt ca cac dau vao va cat giit ching
vao vung nhé I. Thong thuong chuong trinh tng dung khong doc truc tiép trang
thai logic ctia cong vao ma chi 14y dit liéu cia cong vao tir bd dém 1.

Q ( Procees image output): Mién bd dém cac cong ra sd. Két thuc giai doan
thuc hién chuong trinh& chuyén gia tri ctia bd dém t6i cong ra sd. Thong thuong
khong truc tiép gan gia tri toi tAn céng ra ma chi chuyén chiing vao b nhé Q.

M: Mién céc bién co. Chuong trinh tmg dung sir dung ving nhé nay dé luu gitr
cac tham s can thiét va c6 thé truy cip no theo Bit (M), Byte(MB) , tir (MW) hay
tu kép(MD).

T: Mién nhé phu vy bo thoi gian(TIME) bao gom viée luu giir gia tri thoi gian
dit trude ( PV - Preset Value), gia tri ¢ém thoi gian tirc thoi ( CV - Curren Value)
cling nhu cac gia tri logic dau ra cua b thoi gian.

C: Mién nhé phuc vu bd dém ( Counter) bao g@)m viéc luu gitr gia tri dat trudce
(PV), va gia tri dém ttc thoi (CV) va gid tri logic dau ra cia bo dém.

PI: Mién dia chi cong vao cua cic modul trong tw. Céc gié tri twong ty tai cong
vao cua modul tuong tu s€ dugc doc va chuyén tu dong theo nhirng dia chi. Chuong
trinh tmg dung c6 thé truy nhap mién nhd PI theo tong byte (PIB), timg tir (PIW)
hodc theo tir kép (PID).

PQ: Mién dia chi cong ra cho cac modul twong tu. Céc gié tri theo nhiing dia chi
nay dugc modul trong tu chuyén t6i cac cong ra twong tu. Chuong trinh tng dung
c¢6 thé truy cap mién PQ theo ting byte (PQB), timg tir (PQW) hoic theo tir kép
(PQD).

3) Vung chira cac khdi dit liéu: duoc chia lam hai loai

DB (Data Block): Mién chtra cac dit liéu duoc to chtrc thanh khéi. Kich thude
cling nhu khdi lugng do ngudi st dung quy dinh, pht hop véi timg bai toan diéu
khién. Chuong trinh tmg dung c6 thé truy cdp mién nhd nay theo timg bit, byte,

tung tu hodc tur kép.
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L (Local data block): Mién dit liéu dia phuong, duoc cac khdi chuong trinh OB,
FB, FC t6 chtic va st dung cho céc bién nhap tirc thoi va trao ddi dir liéu cua cac
bién hinh thirc cua chuong trinh véi cac khéi chuong trinh d3 goi nd. Noi dung cua
mot s6 dit liéu trong mién nhé nay s& bi xoa khi két thic chwong trinh twong ting
trong OB, FB, FC. Mién nay c6 thé truy cap theo timg bit (L), byte (LB), tir (LW),
tu kép (LD).

IV. Vong quét cua chwong trinh.

SPS (PLC) thuc hién cac cong viéc (bao gom ca chwong trinh diéu khién) theo
chu trinh 1ap. Mdi vong lap dugc goi 1a mot vong quét (scancycle). Mdi vong quét
déu bat dau bang viéc chuyén dit liéu tir cac cong vao sd tdi ving bo dém 4o 1, tiép
theo 1a giai doan thuc hién chuong trinh. Trong tung vong quét, chuong trinh thuc
hién tir 1énh dau tién dén 1énh két thic cua khdi OBI. sau giai doan thuc hién
chuong trinh 13 giai doan chuyén noi dung ctia bd dém ao Q tdi cac cong ra sb.
Vong quét duogc két thuc bing giai doan xtr Iy cac yéu cau truyén thong ( néu co) va

kién tra trang thai cia CPU. Mdi vong quét c6 thé duoc mé ta nhu sau:

Qua trinh hoat dong ciia mdt vong quét
Chii y: B6 dém I va Q khéng lién quan t6i cac cong vao ra twong tu nén cac 1énh
truy nhap céng twong tu dugc thuc hién truc tiép Vo1 céng vat 1y chtr khong thong
qua bd dém.
Thoi gian can thiét dé PLC thyuc hién mot vong quét duge goi 1a thoi gian vong
quét (Scan time). Thoi gian vong quét khong cb dinh, tic 13 khong phai vong quét

nao cting thuc hién trong mot khoang thoi gian nhu nhau. Co6 vong quét thuc hién
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lau, c6 vong quét thyc hién nhanh tuy thude vao s6 cau 1énh trong chuong trinh
duogc thuc hién, vao khéi dit liéu truyén théng trong vong quét do.

Nhu vay gitta viéc doc dir liéu tir dbi tuong cAn xir ly, tinh todn va viéc giu
thong tindiéu khién dén d6i tugng c6 mot khoang thoi gian bang thoi gian mot vong
quét. N6i cach khac, thoi gian vong quét quyét dinh thoi gian thyc ctia chuong trinh
diéu khién trong PLC. Thoi gian vong quét cang ngin, tinh thoi gian thuc cua
chuong trinh cang cao.

Néu st dung cac khdi chuong trinh dac biét co ché do ngét, vi du khdi OB40,
OBS80....Chuong trinh cia cac khdi d6 s& duoc thuc hién trong vong quét khi xuat
tin hiéu bao ngat cung ching loai. Cac khdi chuong trinh nay c6 thé thuc hién tai
moi vong quét chir khong bi go ép 1a phai ¢ trong giai doan chuwong trinh. Chang
han mét tin hiéu bao ngat xuat hién khi PLC dang & giai doan truyén thong va kién
tra ndi bo, PLC s& tam dung cong vi¢e truyén thong, kién tra, dé thuc hién ngét nhu
vay, thoi gian vong quét s& cang 16n khi cang c6 nhiéu tin hiéu ngat xuat hién trong
vong quét. Do d6 dé nang cao tinh thoi gian thue cho chwong trinh diéu khién, tuyét
d6i khong nén viét chwong trinh xir Iy ngit qua nhiéu hodc str dung qua lam dung
ché do ngit trong chuong trinh diéu khién.

Tai thoi diém thuc hién 1énh vao ra, thong thuong 1énh khong lam viée truc tiép
v6i cong ra vao ma chi thong qua bd nhd dém cia cong trong ving nhd tham sb.
Viéc truyén thong gilta cac bo dém do véi ngoai vi trong giai doan 1 va 3 do hé diéu
hanh CPU quan 1y, & mot s6 modul CPU, khi gip 1énh vao /ra ngay 1ap tirc hé thong
s& cho dirng moi cong viée khac, ngay ca chuong trinh xtr 1y ngat dé thuc hién véi
cong vao /ra.

V. Nhirng khéi OB dic biét.

Khéi OB1 c6 chirc ning quan 1y chinh trong toan bo chuong trinh, ¢ nghia 1a
né sé thyc hién mot cach déu dan & ting vong quét khi thyc hién chuong trinh.
Ngoai ra Step7 con cd nhiéu khdi OB1 dic biét khac va mdi khdi OB d6 c6 mot
nhiém vu khac nhau, vi du cac khoi OB chira cac chuong trinh ngit cua chuong
trinh bao 16i. ...Tuy thudc vao CPU khéc nhau ma c6 cac khdi OB khac nhau. vi du

khdi OB dic biét.
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OB10 (Time of Day Interrupt): Chuong trinh trong kh6i OB10 s& dugc thuc
hién khi gia tri cia dong hd thoi gian thuc nam trong mot khoang thoi gian da quy
dinh. OB10 c6 thé duoc goi mot 1an, nhiéu lan cach déu nhau timg phut, timg gid,
timg ngay....Viéc quy dinh thoi gian hay s 1an goi OB10 duogc thyc hién bang
chuong trinh hé théng SFC28 hoic trong bang tham sé modul CPU nho phan mém
Step7.

OB20 (Time Delay Interrupt): Chuong trinh trong khdi OB20 s& duogc thuc hién
sau mot khoang thoi gian ché dit trude ké tir khi goi chuong trinh hé théng SFC32
dé dat thoi gian ché.

OB35 (Cyclic Interrupt): Chuong trinh OB35 s& dugc thuc hién cach déu nhau
mot khoang thoi gian ¢d dinh. Mic du khoang thoi gian nay 1a 100ms, xong ta co
thé thay doi trong bang dat tham sé cho CPU nhd phan mém Step7.

OB40 (Hardware Interrupt): Chuong trinh trong khéi OB40 s& duoc thyc hién
khi xudt hién mot tin hiéu bao ngat tir ngoai vi dua vao CPU théng qua cac cong
vao/ra sb onboard dic biét hodc thong qua cac modul SM, CP, FM.

OB80 (Cycle Time Fault): Chuong trinh s€ dugc thuc hiénkhi thoi gian vong
quét (Scan time) vuot qua thoi gian cuc dai da quy dinh hodc khi c6 tin hiéu ngat
201 mot khdi OB nao d6 ma khéi OB nay chua két thac & lan goi trudc. Mac dinh,
Scan time cuc dai 13 150ms nhung c6 thé thay d6i tham s nhd phan mém Step7.

OB81 (Power Supply Fault): Néu c6 16i vé phan ngudn cung cip thi goi chuong
trinh trong khoi OB81.

OB82 (Diagnostic Interrpuf) : Chuong trinh trong khéi nay s& duoc goi khi CPU
phat hién c6 16i ¢ cac modul vao/ra mé rong. Véi diéu kién cic modul vao /ra nay
phai c6 chirc ning ty kiém tra minh.

OBS8S5 ( Not Load Fault): CPU sé& goi khoi OB8S5 khi phat hién khéi chuwong trinh
tmg dung co str dung ché d6 ngat nhung chwong trinh xtr 1y ngit lai khong c6 trong
khdi OB tuong tng.

OB87 (Communication Faulf): Chuong trinh trong khdi niy sé& dugc goi khi
CPU thdy c6 16i trong truyén thong.
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OB100 (Start Up Information): Khdi nay s& duoc thuc hién mot 1an khi CPU
chuyén trang thai tir STOP sang trang thai RUN.

OBI121 (Synchronouns error): Khbi nay s& duoc goi khi CPU phat hién thay 13i
logic trong chuong trinh nhu ddi sai kiéu dir liéu hodc 13i truy nhap khoi DB, FC,
FB khong c6 trong bo nhé CPU.

OB122 (Synchronouns error): Khdi nay s& dugc thuc hién khi CPU phat hién
thdy 16i truy cap modul trong chwong trinh, vi du trong chwong trinh cé 1énh truy

nhap modul m¢é rong nhung lai khong c6 modul nay.

VI. Thanh ghi trang thai.

Khi thyc hién 1€nh, CPU s€ ghi lai trang thai cua phép tinh trung gian cling nhu
két qua vao 1 thanh ghi dic biét 16 bits, dugc goi 14 thanh ghi trang thai (Status
Word). Mac du thanh ghi trang thai nay c6 do dai 16 bits nhung chi sir dung 9 bits

vO1 cau trac nhu sau:

BR [ CC1 | CCO| OV | OS | OR | STA | RLO| FC

- FC (First Check): Khi phai thuc hién 1 ddy cac lénh logic lién tiép nhau gom
cac I¢nh “ va’, ‘hoac’ va nghich déo, bits FC c6 gia tri béng 1. No1 cach khac, FC =
0 khi diy céac 1énh logic lién tiép vira duoc két thic. Vi du:

A 103  //FC=1
AN 10.3 //FC=1
= Q4.0 /FC=0

- RLO (Result of Logic Operation): Két qua tirc thoi cta phép tinh logic vira
duoc thuc hién. Vi du 1énh
A 103
+ Néu trude khi thuc hién bits FC = 0 thi ¢c6 tac dong chuyén ddi noi dung

ctia cong vao 10.3 vao bit trang thai RLO.
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+ Néu trude khi thyc hién bits FC = 1 thi ¢6 tic dung thuc hién phép tinh
AND giita RLO va gia tri logic cong vao 10.3. Két qua ctia phép tinh duoc ghi lai
vao bits trang thai RLO.
- STA (Status bits): Bits trang thai ludn c6 gia tri logic cua tiép diém chi dinh
trong l1énh. Vi du cd hai 1énh
A 103
AN 103
Déu duoc gan cho bits STA cing mot gia tri 13 ndi dung cua cong vao sb 10.3
- OR: Ghi lai gia tri ciia phép tinh logic AND cudi cing duoc thuc hién dé phu
gitip cho viéc thyc hién phép toan OR sau d6. Piéu nay la can thiét vi trong bicu
thirc ham gia tri, phép tinh AND bao gid cling dugc thuc hién trude cac phép tinh
OR.
- OS (Stored overflow bit): Ghi lai gia tri bit phép tinh tran ra ngoai mang 6 nho.
- OV (Overflow bit): Bit bao két qua phép tinh bi tran ra ngoai mang 6 nhd.
- CCO va CC1 (Condition code): Hai bit bao trang thai két qua phép tinh vé6i s6
nguyén, s thuc, phép chuyén dich hodc phép tinh logic trong ACCU. Cu thé la:

* Khi thyc hién 1énh toan hoc nhu cong, trir, nhan, chia véi s6 nguyén hodc so

thuec.
CC1 CCo y nghia
0 0 Két qua bang 0 (=0)
0 1 Két qua nho hon 0 (<0)
1 0 K&t qua 16m hon 0 (>0)
* Khi thuc hién 1énh toan hoc véi s6 nguyén nhung két qua bi tran 6 nho.
CC1 CCo y nghia
0 0 Két qua qua nho khi thuc hi¢n

1énh cong (+1, +D)

0 1 Két qua quéa nho khi thyc hién
1énh nhan (*I, *D) hodc qua
16n khi thuc hién 1énh cong
trr (+1, +D, -1, -D).

1 0 Két qua qua 16n khi thuc hién
1€nh nhan, chia (*I, *D, /I, /D)
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hodc qua nho khi thuc hién

1énh cong trir (+1, +D, -1, -D).

Két qua bi tran do thuc hién
1&énh chia cho 0 (/I, /D).

* Khi thyc hién 1énh toan hoc véi sb thuc nhung két qua bi tran 6 nhéd

CC1 CC0 y nghia
0 0 Két qua c6 s6 mil e qua lon
0 1 Két qua c6 mantissa qua nho
1 0 Két qua co mantissa qué 1on
1 1 Phép tinh sai quy chuén
* Khi thuc hién 1énh chuyén dich:

CC1 CCo y nghia
0 0 Gi4 tri cua bit bi dy ra bang 0
1 0 Gi4 trj cua bit bj day ra bang 1

* Khi thyc hién 1énh logic trong ACCU:

CC1 CC0 y nghia
0 0 Két qué bang 0 (=0)
1 0 Két qua khac 0 (#0)

- BR (Binary result bit): Bit tang thai cho phép lién két hai loai ngdn ngu lap
trinh STL va LAD. Ching han cho phép ngudi st dung c6 thé viét mot khdi chuong
trinh FB hodc FC trén STL nhung goi va st dung chiing trong mgt chuong trinh
khéac trén LAD. Dé tao ra duoc mdi lién két do, ta can phai két thic chuong trinh
trong FB, FC bang bang ghi

+ 1 vao BR, néu chuong trinh chay khong c6 15i.

+ 0 vao BR, néu chuong trinh chay c6 15i.

Khi str dung cac ham dic biét cua hé théng (STL hodc LAD), trang thai 1am
viéc cua chuong trinh cling dugc thong bdo ra ngoai qua bit trang thai BR nhu sau

+1, néu SFC hay SFB thyc hién khong c6 15i.

+0, néu ¢6 16i khi thyc hién SFC hay SFB.
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Chwong III  ky thuat l1ap trinh PLC s7 - 300
I. Giéi thiéu chung.
I.1. Lap trinh tuyén tinh va 1ap trinh c6 ciu tric.

B6 nhd cia CPU danh cho chuong trinh ting dung c6 tén goi 1a logic block. Nhu
vay logic block 1a tén chung dé goi tit ca cac khdi chuwong trinh bao gdm: khdi
chuong trinh t6 chic OB, khéi chuong trinh FC, khdi ham FB.trong cac khoi
chuong trinh d6 chi c6 duy ngat khdi OB1 duogc thyc hién truc tiép theo vong quét.
N6 duoc hé diéu hanh goi theo chu ky 1ip v6i khoang thoi gian khéng cach déu
nhau ma phy thudc vao do dai ctia chuong trinh. Cac loai khdi chuong trinh khac
khong tham gia vao vong quét.

V6i hinh thtc t6 chirc nhu vay thi phan chuong trinh trong khdi OB1 ¢ day du
diéu kién cua mot chuong trinh, diéu kién thoi gian thyc va toan by chuong trinh
tmg dung c6 thé chi can viét trong OB1 1a du. Cach viét t6 chirc chuong trinh véi
chi mot khéi OBI duy nhit nhu vdy goi 1a 1ap trinh tuyén tinh (Linear

Programming)
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OB10 Ngit &
thoi diém dinh
trude

OBl
thuc hién
theo
vong
quet

OBE§2 Modul
chuan doan 16i

Sor d6 khoi kiéu ldp trinh tuyén tinh

Khéi OB1 dugc hé thong goi xoay lién tuc theo vong quét.

Cac khbi OB khac khong tham gia vao vong quét duoc goi bang cac tin hiéu
ngit. S7 - 300 ¢ nhiéu tin hiéu bao ngit nhu tin hiéu bao ngat khi ¢6 su ¢b ngudn
nudi, co su cd chap mach ¢ cac modul mo rong, tin hi¢u bao ngét theo chu ky thoi
gian, va mdi tin hiéu ngat nhu vy ciing chi ¢6 kha nang goi mot khbi OB nhat dinh.
Vi du su ¢6 bao ngat ngudn nudi chi goi khdi OBSI, tin hiéu bao ngit truyén thong
chi goi khéi OBS7.

M&i tin hiéu bao ngét hé théng s€ dung cong viéc dang thuc hién lai, chéng han
tam dirng cong vi¢e trén khdi OB1 va thyc hién chuyén sang thyc hién chuong trinh
xtr 1y ngat trong cac khdi OB twong tng. Vi du khi dang thuc hién chuong trinh trén
khdéi OB1 ma xuét hién bao su cb truyén thong, h¢ théng s€ tam dung thyc hién trén
OB lai dé goi chuong trinh truyén thong khdi OB87. Chi khi nao thyc hién xong
chuong trinh trén khoi OB87 thi hé thong quay tro lai thuc hién tiép chuong trinh
OBI.

Lap trinh ¢6 cdu triic: Chwong trinh duoc chia thanh nhiéu phan nhé véi timg
nhiém vy riéng va cac phan ndy nam trong nhimg khdi chuong trinh khac nhau.
Loai hinh cau trac nay phi hop v6i nhiéu bai toan diéu khién nhiéu nhiém vu va

phtrc tap, lai rat thuan loi cho viéc stra chira sau nay.
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» FB DB e s srB |PB
» FB DB B BB—» SFC

OB

So do kiéu ldp trinh co cdu truc.

1.2 Quy trinh thiét ké hé diéu khién PLC va cac phan tir 1dgic co ban.
1. Quy trinh thiét ké hé thong diéu khién dung PLC bao gom céc bwéc sau:

a, X4c dinh quy trinh diéu khién.

Piéu dau tién can biét 1a d6i twong diéu khién cua hé thong, myc dich chinh cua
PLC la phai diéu khién duoc cac thiét bi ngoai vi. Cac chuyén dong cua doi tuong
diéu khién duoc kiém tra thudng xuyén boi cac thiét bi vao, cac thiét bi nay giri tin
hiéu vao PLC va tiép d6 PLC s& dua tin hi¢u diéu khién dén cac thiét bi dé dicu
khién chuyén dong cia d6i tuong.

b. Xac dinh tin hiéu vao ra.

Budc thir 2 14 phai xac dinh vi tri két ndi giita cac thiét bi vao ra véi PLC. Thiét
bi vao c6 thé 1a tiép diém, cam bién....Thiét bi ra c6 thé 1a role dién tir, moto, den...
MB&i vi tri két ndi duge danh sb tuong tu ing voi PLC st dung

c. Soan thao chuong trinh.

Chuong trinh diéu khién duogc soan thao dudi dang luu d6 hinh thang.

d. Nap chuong trinh vao bd nhd.

Cap ngudn cho PLC, cai dat cau hinh khdi giao tiép I/O néu can. Sau dé nap
chuong trinh soan thao trén man hinh vao by nhé cia PLC. Sau khi hoan tAt nén
kién tra 16i bang chic ning chuan doan va néu c6 thé thi chay chuong trinh mé
phong ciia hé thong.

e. Chay chuong trinh.
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Trude khi khéi dong hé thong can phai chic chin day ndi tir PLC dén cac thiét

bi ngoai vi 13 ding. Trong qué trinh chay kién tra c6 thé can thiét thuc hién cac

budc chinh hé théng nham dam bao an toan khi dua vao hoat dong thuc té.

Xéc dinh yéu cau
cta h¢ thong

|

Stra chira
chuong trinh

A

Liét ké cac thiét bi /O
tuong tng vaéi cac dau
1/O cua PLC

GVHD: nguyen-dinh  Soan thio

chuwone trinh

Chay m6 phong va

tim 101

;

Két ndi cac thiét bi
1/O vao PLC

}

Chay thtr
chuong trinh

SV: pian xan th
Cham dut

<>



Kiém tra day
V& luu d6 diéu not
khién l

|
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v

YES
Stra chita l
chuong trinh l
Cham dut

Quy trinh thiét ké mt hé diéu khién tw dong

I1. Ngon ngir 1ap trinh cho PLC S7 - 300.

Dé viét chuwong trinh diéu khién trén PLC c6 3 phuwong phap co ban la:

-So d6 hinh thang LAD (Ladderr Diagram).

-Luu d6 hé thong diéu khién FBD (Function Block Diagram).

-Liét k€ 1énh STL (Statement List).

Mot chuong trinh viét trén LAD hodc FBD c6 thé chuyén sang STL, nhung
khong xay ra nguoc lai vi trong STL ¢6 nhiéu 1énh khéng c6 trong LAD hay FBD.
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1. Phuong phap lap trinh bang LAD.

Phuong phap nay cé cach biéu dién chuong trinh twong tu nhu so db tiép diém
ding Role trong so d6 dién cong nghiép.VD:
So db diéu khién ndi cimg ding Role dugc biéu dién bang phuong phap LAD.:

"kEhoi dong TG
he thong™ = PULSE "dong co”
| | g o —
T4 SST#EE%—W BI...
| |
11
BCD'. ..
"ro le nhi "dung he t©
et hong'™
| | | | R

2. Phuong phép lap trinh bing FBD.

Phuong phép nay cd cach biéu dién duéi dang lién két cua cac ham 16gic k¥
thuat s6, loai ngdn ngit nay thich hgp cho nhiing ngudi quen s dung va thiét ké

mach diéu khién s6. VD:

=1
"khoi dong
he thong™ — TS
S_FIULSE
T4 — —5
& 35T#55 =TV
"ro le nhi EIp...
=3 —
ECD ~... "dong co”

dung he t© =
hong™ — 23 ]

3. Phuong phép lap trinh theo ngén ngir STL.
Phuong phap nay 13 ngén ngit 1ap trinh theo kiéu 1iét ké cac cau 1énh thanh tip

hop 1énh, méi 1énh thuc hién mot chirc nang. Tuong tu véi ngdn ngir Assembler &

, P & \ ‘A ~
may tinh, phuong pt o "¥hoi dong he thong” rong lam viée trong linh vuc
tin hoc. VD: ';' T 4

L 55TH#55

5P T 5

& "ro le nhiet”

o "dung he thong™
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II1. Lap trinh va chon ché d9 1am viéc cho PLC S7-300.

1.Giéi thi€u chung.

Lap trinh c6 nghia 13 nhap mét mach vao trong phin mém cua PLC S7-300. Pay
thyc ra 1a cach biéu dién khac ciia so @6 mach. Ching ta viét chuong trinh trén phan
mém soan thao Simentic S7 mot cich ngan gon va phu hop nhat.

Trén phan mém soan thao nay, so do mach diéu khién c6 thé duoc viét theo cac
ngon ngit khac nhau nhu bang ngon ngit LAD, FBD, STL...va mét diém can luu y
1a v6i Simentic S7-300 ta thuong soan thao chwong trinh trén khbi OB1.

2. Lap trinh trén Simentic S7-300.

2.1.Chon giao dién cho PLC.

Mudn chon giao di¢n nao, ta danh diu bo giao dién d6 ¢ phia trai roi 4n phim
Install... Bg giao di¢n da dugc chon s€ dugc ghi vao 6 bén phai. Sau khi chon xong
bd giao dién st dung, ta con phai cai dat tham s6 1am viéc cho bd giao dién bao

gom toc do truyén, cong ghép ndi may tinh..

Systern menu Title of active ~ Buttonsfor
M aximizel Close etc.}/Wndu:w Minimize Maximize Close
A T | F) S IMATIC Manager M=

Meny bar — File FLC Miew Dptions ‘Window Help

Toolbar - Dlﬁ'lg?lﬁl El El
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2.2. Khai bao va mé mot ProJect méi.

Tur giao dién cia PLC chon File -> New hoac kich chudt vao biéu tuong “New

Project/Library’

Khai bao mdt Projest méi

X! SIMATIC Manager.
File PLC Wiew Options Window Help

827 ¥| @) 2|

Noi mé mét Project da co

Press F1 ko get Help., |

Khi d6 trén man hinh s& xuat hién hop thoai, gb tén Project roi 4n phim OK va

nhu vay ta d3 khai bao xong mot Projeck méi. Ta ciing c6 thé chon noi cat Project

m6i, mic dinh noi cat 13 thu muc C:\siemens\step7\S7 Proj.

MNew Project il
Uzer projects I Libraries I bultiprajects I
M ame | Storage path |
do an tot nghiep  DoSHOC TAPWHAINo_an_to
do anl LesHOC TaPAWHalMdo_and
ha C:\Program Filgz\SiemenshStep?ia7projsha
hai C:\Program Fil iermenzhStep a7 projihai
nam C:\Frogram Filez\Siemenz\Stepy a7 projhnam
57_Prol C:\Program Filez\SiemenshStep™ a7 profhs7_Prol
N oi viét tén mdt Project
I &dd to curent multiproject
anne: Type:
| IF'rDiec:t LI
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Sau khi khai bio xong mot Project mdi thi trén man hinh xuat hién Project do

nhung & dang rong (chwa c6 gi), nhu hinh vé:

I sIMATIC Manager - den pjao {kong
File Edt Insert PLC View Options ‘Window Help

DI B3] 4 |ee(e il [o ] 2 [choFie % ga =ED v

13

Biéu tuong

'&] den giao thong -- D:\HOC TAP\HANden_giao =3

mot thu muc rong

Trong trudng hop mudn mé mot Project méi ta chon File > Open, hodc kich
chudt vao biéu tuong “Open Project/Library” rdi chon tén mubn mé sau d6 4n phim
OK.

Open Project |E|

User projects I Libraries I Sample projects I rultiprojects |

MHame [:} Storage path I
dern giao thong D:AHOC TaPS\Halhden_giao

do an tot nghiep D:AHOC TAPAWHAINWDo_an_to

do anl OoAHOC TAPSYHAINDo_an

Tel’l mQt PI‘O_] ect da CO San ha C:“Program Files\SiemensStepfhe7profsha
kai C:AProgram Filez\Siemens\Step7 a7 projhhai
AN narmn C:“Program FileshSiemens\Step? a7 projsnam
\ S57_Prol C:WProgram Filez\Siemens'\Step e fprojs 7_Pral

.

Selected
h kh tllsjer Projects: I_
. i raries: [ . 1
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2.3. Soan thao chuong trinh trén khéi OBI.

Ta nhay chudt vao biéu tugng ctia khdi OB1 & ctia s6 bén phai. nhu hinh vé:

Biéu tuong khéi OB1

'] do an tot nghiep -- D:\HOC TAP\HANdo_an_to

= da an tot nghiep B Custem data g OB
- SIMATIC 3001) %
-8 cru 314
- 57 Program(1]
(B Sources

fBloc

Khi ay trén man hinh s& xuat hi¢n ctra s, ta viét chuong trinh diéu khién trén

IQbez) 7501200257100 B1)) - [OB1 -- halSIMATIC 300{1)\CPU 314] [Z][E][g]
i} File Edic  Insert PLC Debug View Options  Window Help b4
T8 @ﬁh@rucm{f@g frinh bangaphisu thi neonAgsl e nhau frén elra sbsean
thé() ua_y uhu IIBUII ugu J/ DBlPBBlESTL &
Comment:
—|-[an] Bit logic -~
I
4 - etk
Hl - |NOT|-- .
< (1 Comment:
< =)
-&r —-[R])
< (5 "khoi dong  "ro le mhi Ma.0 TS
Edl| 2: he thong” et” SR 5_PEXT "dong co™
e | — o s a——
< -(P)-- "duy tri h 35T#55 —|TV BI|-...
< —-(SAVE) e thong"
£T mes { "ro le mhi ECD—...
FT ros et _r
+|-[] Comparatar "ro le nhi
+|-[ag] Converker et
+-{24] Counter L} B
= | +[ve] DB call
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Khi l4p trinh xong c6 thé chay thir chuong trinh bang cach: vao biéu tuong
Simulation -> Download -> chon sb lugng dau vao va sb luong dau ra -> Run_p ->

quay lai man hinh soan thao kich vao biéu twong Monitor.

IV. Cac khoi, ham va chirc niing ciia né trong PLC.
1. Cac ham lagic tiép diém.

- Ham AND: tin hiéu ra bang 1 khi tit ca cac tin hiéu vao bang 1.

FBD LAD STL
& 10,0 0.1 0.0 A L 0.0
10.0 — Q0.0 l l i i1 0.1
n ‘ | ] | | u . 0 0.0
10.1 — —

- Ham OR: Tiéu ra bang 1 khi mot trong céc tin hiéu vao bang 1.

FBD LAD STL
10.0 Q0.0
= { {— 1|0 I 0.0
| Ip.o=— Qo.o 1 10.1 10 I 0.1 _|
f% - H = 0 0.0

_I0.1—f — o
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- Ham NOT: Tin hi¢u ra la ddo cua tin hi¢u vao:

FBD LAD STL
& A I 0.0
10,0 — 00.0 I0.0 I0.1 0.0 i I 0.1
: | ——f (| wor
I0.1 — = = Q 0.0
- Ham XOR: tin hiéu ra bang 1 khi hai tin hiéu vao khac nhau:
FBD LAD STL
AOR I0.0 I0.1 Q0.0 i i g?
I0.0=— QD=.D | | |/ % { - . IZI:EI
10, ] — L 10.0 I0.1
1/l | |
-Lénh x04 RESET: Tin hi€u ra bi xo04 khi co tin hi¢u vao.
FBD LAD STL
: 0y Il TR 0.0
I0.0— 00.0 - - -
R \ || JRH A I 0.1
I0.1— — | A ! R 0.0

- Lénh SET: Tin hiéu ra bang 1 khi c¢6 tin hiéu vao (tin hiéu nay duoc luu giit ca

khi khong c6 tin hi¢u vao):

FBD

LAD

| STL
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IEI.[%— 0o.0 ‘
g

0.0

I0.1—

{5

oo o
0 = O

- Lénh POSITIVE: Cho mdt xung c6 do rong bang mot vong quét tai thoi diém

c6 suon 1én cua xung dau vao:

FBD LAD STL
0.0 00.0 ‘ 10.0 M0.0 00.0 i I 0.0
e - ] (1) [ FE M 0.0
10.0 — — | = Q 0.0

- Lénh NEGAITIVE: Cho mét xung c6 do rong bang mot vong quét tai thoi

di€m c6 suon xuong cua xung dau vao:

FBD LAD

STL

Q0.0
{

IIED:‘

o = H

L I o o |
o o O

I0.0=—

B nhé RS: Pau ra bang 1 khi ddu S bang 1, diu ra bang 0 khi ddu R bang 1,
néu R va S déu bang 1 thi dau ra bang 1(uu tién SET):

FBD LAD STL
A I 0.0
R H 0.0
M. 0 1.0 i I 0.1
RS 10.0 TS 00.0 = n 0.0
I0.0 —Ek uD=D | | R I A M 0.0
101 —s 1 0.1 = d 0.0
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B nhé SR: diu ra bang 1 khi ddu vao S bang 1, dau ra bang 0 khi dau R bang
1, néu R va S bang 1 thi dau ra bang 0 (wu tién R).

FBD

LAD

STL

Mo. 0

iR
I0.0=—3

In.1 =R

0.0

0.0

In.0

}_

I0.14

e

o=

3R

—

—

20,0

e w e
oEEHEH

o R e e s o |
Lo I e I e e I o |

2. Nhom ham so sanh.

* Nhom ham so sanh sé nguyén 16 bit:

FBD

LAD

STL

CMP ==
Mo —IN1

Mz — IN2

0 —

Mz

ChP ==

Inl

N

n4.o

nn e

25

C6 cac dang so sanh hai s6 nguyén 16 bit nhu sau:

+ Ham so sanh bang nhau gitra hai s nguyén 16 bit: ==

+ Ham so sanh khac nhau giita hai sb nguyén 16 bit: <>

+ Ham so sanh 16n hon gitra hai s nguyén 16 bit: >

+ Ham so sanh nho hon gitra hai s6 nguyén 16 bit: <

+ Ham so sanh nhé hon hodc bang nhau gitta hai s6 nguyén 16 bit: >=

+ Ham so sanh 1én hon hoic bang nhau giira hai s6 nguyén 16 bit: <=

* Nhom ham so sanh sd nguyén 32 bit:

FBD

LAD

CMP==D

MDO == IN1

MD4 W IHE

CMP ==D

mo— I

ma—In2
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C6 cac dang so sanh hai s6 nguyén 32 bit nhu sau:

+ Ham so sanh bang nhau gitra hai s nguyén 32 bit: ==

+ Ham so sanh khac nhau giira hai sb nguyén 32 bit: <>

+ Ham so sanh 16n hon giira hai s nguyén 32 bit: >

+ Ham so sanh nho hon gitra hai s6 nguyén 32 bit: <

+ Ham so sanh nho hon hodc bang nhau gitta hai s6 nguyén 32 bit: >=
+ Ham so sanh 16n hon hodc bang nhau giita hai s6 nguyén 32 bit: <=

* Nhoém ham so sanh sb thuc 32 bit:

FBD LAD STL
CMP =R 4.0
N L Mo 0
g "D 4
Moo - IHL ==R
= Q 4.0
M4 — INZ

Co cac dang so sanh hai s6 thuc 32 bit nhu sau:

+ Ham so sanh bang nhau giita hai s6 thyc 32 bit: ==

+ Ham so sanh khac nhau giita hai sb thuc 32 bit: <>

+ Ham so sanh 16n hon giita hai s6 thyc 32 bit: >

+ Ham so sanh nho hon gitra hai sd thuc 32 bit: <

+ Ham so sanh nho hon hodc bang nhau gitta hai s6 thuc 32 bit: >=

+ Ham so sanh 16n hon hodc bang nhau gitra hai s6 thuc 32 bit: <=
3. Cac ham toan hgc.

1. Cong hai s6 nguyén 16 bit:

FBD LAD STL

A I o.o
ADD_ 10,0 ADD| 00.0 INE 001
T TR m——— L w2
M) —{THL 00T =10 0.0 — modm orhm — S
= |h oV y
M2~z ENO i SAVE
CLE

_o0l: & ER



Dir liéu vao va ra:
EN: BOOL INI: INT
IN2: INT OUT: INT ENO: BOOL

Khi tin hiéu vao 10.0 = 1 dau ra Q0.0 = 1 va ham s& thuc hién cong hai s6

nguyén 16 bit MWO0 véi MW2. Két qua duoc cat vaio MW10. Trudng hop tin hiéu

vao 10.0 dau ra Q0.0 va ham s& khong dugc thuc hién chirc ning nay.

2. Trir hai s6 nguyén 16 bit:

FBD LAD STL
i I 0.0
508, 10.0 208 | 0.0 INE o0l
10,0 =EN | | ) h.m;” L il 0
i L m 2
-I
W0 —IHL OUT 0 . MmN 00T T om 1o
) AN v
W =02 _EH 0z < T2 AE
CLR
_ool: & ER
= 0.0

16

Dtr liéu vao va ra:

EN: BOOL INI: INT

IN2: INT OUT: INT ENO: BOOL

Khi tin hiéu vao 10.0 = 1 d4u ra Q0.0 = 1 va ham s& thuc hién trir hai sd nguyén

bit MWO v6i MW2. Két qua duoc cat vao MW10. Truong hop tin hiéu vao 10.0

dau ra Q0.0 va ham s& khong duogc thyc hién chic nang nay.

3. Nhén hai s6 nguyén 16 bit:

FBD LAD STL
Fy I 0.0
ML 10.0 MULI 0.0 INE  _001
- | mooEm— L m o
10.0 =EN | | i L m °
L L 1L *1 ]
M0 —INL 00T =Ml 0.0 mo—INL 0T i - - 10
= Fiv) av
2 ={INz £ _— 1z - 1z = SAVE —
. 1 CLE
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Dtr liéu vao va ra:
EN: BOOL INIT: INT
IN2: INT OUT: INT ENO: BOOL

Khi tin hiéu vao 10.0 = 1 diu ra Q0.0 = 1 va ham sé& thuc hién nhan hai )

nguyén 16 bit MWO0 véi MW2. Két qua duoc cat vaio MW10. Trudng hop tin hiéu

vao 10.0 dau ra Q0.0 va ham sé& khong duogc thuc hién chirc ning nay.

4. Chia hai s6 nguyén 16 bit:

FBD LAD STL
Iy I 0.0
JNE ool
OV 10.0 DIV_| 00.0 L ity 0
10.0—{EK b mo—— {} L omw oz
/I
W0 =TIl 00T L0 0.0 Mol 00T T W10
- MOV
SAVE
W2 =2 N iz e LR
_0ol: & EER
= 1] 0.0

Dir liéu vao va ra:
EN: BOOL INT: INT
IN2: INT OUT: INT ENO: BOOL

Khi tin hiéu vao 10.0 = 1 dau ra Q0.0 = 1 va ham s& thyc hién chia hai s6 nguyén

16 bit MWO v6i MW2. Két qua dugc cat vao MW 10. Truong hop tin hiéu vao 10.0

dau ra Q0.0 va ham s& khong duoc thyuc hién chic ning nay.

4.

Nhém ham déi kiéu dir liéu.
Trong ngdn ngit lap trinh ciia S7- 300 ¢6 mot kiéu dir liéu khac nhau nhu:
-Sé nguyén 16 bit (Interger)
-S4 nguyén 32 bit (DI)
-Sé nguyén dang BCD

- Va cac dang cac dir liéu khac.
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Khi lam viéc véi nhiéu dang dit liéu khac nhau cho ta cin phai chuyén doi
chung. Vi du khi doc tin hi¢u tur céng vao tuong tu ta nhan dugc sb liéu dang )
nguyén 16 bit mang gia tri tin hiéu tuong tu chir khong phai gia tri ban than do, boi
vay dé phai xu 1y tiép thi cAn phai chuyén d6i s6 nguyén d6 thanh ding gia tri thuc,
ddu phay dong cta tin hiéu & cong. Ta c6 mot s6 ham chuyén doi cac dang dii lidu
nhu sau:

a. Ham chuyén s6 BCD thanh so nguyén 16 bit:

FBD LAD STL
AT 0.0
JNE  _00L
BD | ‘ 0.0 — 00,0 L M 10
I0.0=EN 0T =l 0.0 H W rH ?TI . L
] SET
M= @ ‘ S save
_ool: & ER
- 0 0.0
Dir liéu vao va ra:
EN: BOOL IN: WORD
OUT: INT ENO: BOOL

Khi tin hiéu vao 10.0 = 1 ddu ra Q0.0 = 1 va ham thyc hién chtic nang chuyén s6
BCD (MW 10) sang s6 nguyén 1di cat vaio MW 12. Khi tin hi¢u vao 10.0 = 0 vao dau

ra Q0.0 = 0 va ham khéng thuc hién chirc ning chuyén dbi.

b. Ham chuyén s6 nguyén 16 bit thanh s6 BCD:

FBD LAD STL
A I 0.0
LBt 10.0 | BED 0.0 e
10.0=8 00T HL2 0.0 — ] ITE
: T Mmoo 1z
W= w40 O e
CLE
ool & ER
= 1] 0.0
Dtr liéu vao va ra:
EN: BOOL IN: WORD
OUT: INT ENO: BOOL
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Khi tin hiéu vao 10.0 = 1 ddu ra Q0.0 = 1 va ham thyc hién chtic ning chuyén s6
nguyén (MW10) sang s6 BCD rdi cat vao MW12. Khi tin hiéu vao 10.0 = 0 vao dau
ra Q0.0 = 0 va ham khéng thyc hién chirc ning chuyén dbi.

5. Cac ham doi dau.
Ham sé& thue hién chirc ning d6i ddu dit liéu vao. Cac ham ddi dau nhu doi dau

sd thuc 16 bit, 32 bit, hay sd nguyén (R).

FBD LAD STL
i I 0.0
| 10.0 NEG | 0.0 INE  _00l
- L Mir g
00— O 00 @ NEGT
= T Mir 10
W= me -0 00Tl v
SAVE
CLE
_o0l: & ER.
= 1] 0.0
Dang dir li¢u vao:
NEG 1 NEG DI NEG R
EN BOOL BOOL BOOL
IN INT DI REAL
ouT INT DI REAL
ENO BOOL BOOL BOOL
6. Cac ham thwe hién chirc niing lam tron (d6i liéu dir liéu):
FBD LAD STL
rs I 0.0
INE 00l
ROUND I0.0 ROUND 0.0 ;M, " i
0.0=E1  OMTHIDL .0 —@ T w1z
= Fig) o
e e+l 00Tl SAVE
CLE
_ool: & ER
= 0.0
IS I 0.0
0 QU 0 JNE _nol
' TRUNC ' L M g
TR | | B E ! TRINC
10.0=E OTHDL 0.0 | * T oM 12
= AN v
—Wi= M - g4l OUTHmLe -~ S4VE —
CLE
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o I 0.0
JNB 001
L I0.0 CELL Qo0 L m a
FIND+
0.0=F 0T HDL 0.0 W T w1
= Fiig) v
WS=1 R L SAVE
CLE
_00l: & BR
= 1] 0.0
o I 0.0
JNE 001
L Mo 3
FLOOR 10,0 FLOOR 0.0 TND-
10.0=E [T DL 0.0 o T m 12
5 W ooy
SAVE
mi=10 EN s I 0THDL2 CIR
ool & BR
= 1] 0.0

V. bo thoi gian.
1.Nguyén tic lam viéc.
B thoi gian Timer 14 b tao thoi gian ché T mong mudn giira tin hiéu logic dau

vao U(t) va dau ra Y ().

U(t) Y(t)
— > ) >
Timer T - bit
PV
(A
—»

S7 — 300 c6 5 bd thoi gian timer khac nhau. Tat ca 5 loai nay cung bt dau tao
thoi gian tré tin hidu ké tir thoi diém cé suon 1én cia tin hidu dau vao tic 1a khi co
tin hiéu dau vao U(t) chuyén trang thai tir logic “0” 1én logic “1”, dugc goi 1a thoi

diém Timer duoc kich.
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Thoi gian tré T mong mudn duoc khai bao v6i Timer bang gia tri 16 bit bao gdm
hai thanh phan:

- B phan giai vdoi don vi 1a mS. Timer cia S7 cé 4 loai phan gidi khac nhau Ia
10ms, 100ms, 1s, 10s.

- Mot s nguyén BCD trong khoang tir 0 dén 999 duoc goi 1a PV ( Preset Value
— gia tri dat trudc).

Nhu vay thoi gian tré T mong mudn s& duoc tinh nhu sau:

T = D¢ phan giai * PV

CAu hinh thoi gian tré dat trude can khai bao bd Timer

Ngay tai thoi diém kich Timer, gia tri PV duogc chuyén vao thanh ghi 16 bit ca
Timer T- Word (goi 1a thanh ghi CV- Curren value — gia tri tirc thoi). Timer s€ ghi
nhé khoang thoi gian troi qua ké tir khi kichbang cach giam dan mot cach tuwong
mg n6i dung thanh ghi CV. Néu noi dung thanh ghi CV tr& vé bang 0 thi Timer dat
dugc thoi gian mong mudn T va didu nay duoc bao ra ngoai bang cach thay dbi
trang thai tin hiéu dau ra Y(t). Viéc thong bao ra ngoai bang cach nhu thé nao con
phu thudc vao loai Timer dugc st dung.

Bén canh suon 1én cua tin hiéu dau vao U(t). Timer con kich bang suon 1én cua
tin hiéu chu dong co tén 1a tin hiéu ENABLE néu nhu tai thoi diém c6 tin hiéu suon
1én ENABLE, tin hiéu dau vao U(t) c6 logic “1”.

Ting loai Timer dugc dénh sb tir 0 &én 255 (tuy thudc vao timg loai CPU). Mot
Timer dugc dat tén Tx, trong do x 1a s6 hiéu bo Timer. Ky hiéu Tx cling déng thoi
1a tin hiéu hinh thirc cta thanh ghi CV (T- Word) va dau ra T- bit ciia Timer do.

Tuy chung c6 cung dia chi hinh thic nhung T- Word va T-bit van duogc phan biét
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v6i nhau nho 1€nh st dung toan hang Tx. Khi lam vi¢c véi tor Tx dugce hiéu 1a T-
Word con khi lam viéc véi diém thi Tx duoc hiéu 1a T- bit.

DPé xo4 tirc thoi trang thai cua T- Word va T- bit nguoi ta st dung mot tin hiéu
Reset Timer. Tai thoi diém suon 1én ciia tin hi¢u nay gia tri T- Word va T- bit dong
thoi gia tri bang 0 tirc 1a thanh ghi tirc thoi CV duoc dit vé 0 va tin hiéu dau ra ciing
o trang thai logic 0. Trong thoi gian tin hi€u Reset c6 gia ti logic 1a 1 Timer s€
khong lam vigc.

2. Khai béo sur dung.

Céc tin hiéu diéu khién cho bo Timer phai dugc khai bao theo cac budc sau day:

- Khai b4o tin hiéu ENABLE néu mudn tin hiéu chu dong kich.

- Khai béo tin hiéu dau vao U(t)

- Khai bao thoi gian tré mong mubén TW.

- Khai bao loai Timer dugc su dung (SP,SE, SD, SS, SF)

- Khai b4o tin hiéu x6a Timer néu mudn sir dung ché do Reset chu dong.

Trong cac budce trén thi bude 1 va 5 c6 thé bo qua.

- Dang dit li¢u vao ra cua by Timer:

S: BOOL BI (DUAL): WORD
TW: SSTIME BCD(DEZ): WORD
R: BOOL Q:BOOL

- B) thoi gian SP: Tai thoi diém suon 1én cia tin hiéu vao SET thoi gian s&
dugc tinh, dong thoi gia tri 16gic & dau ra 1a 1. Khi thoi gian dit két thic gia tri dau

ra tro vé 0:

FBD LAD STL |
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TS
5_PILSE

10.0
00— BpF.. | |

T

SATRZS =TV BCDp=...

Q0.0

=R I

LRI e

5_PULSE

i

i

R

BIf..,

BCD-, ..

Q0.0

- &

3P

NaFP
NOP
NOP

I .o
35T#ZS

T 3

0

0

0

T 5

n .o

Gian do thoi gian

RLO at 5 input

FLO at R input

Tirmer running

dat
Scan for"1"

Scanfor"

[ I I

t = Programmed time

Tin hiéu S
Tin hiéu R

Thot gian

Pau ra

Pau ra dao

Khi c6 tin hiéu RESET (R) thoi gian tinh lap tic trd vé 0 va tin higu dau ra ciing

bang co gia tri “0”.

- B) thoi gian SE: Tai thoi diém suon 18n cua tin hiéu vao SET cubi cung bd

thoi gian dugc thiét 1ap va thoi gian sé duoc tinh dong thoi gia tri dau ra la 1. Két

thiic thoi gian dat thi ddu ra bang 0. Khi c6 tin hiéu RESET (R) thoi gian tinh 1ap

tuc tré vé 0 va tin hi€u dau ra ciing bang co6 gia tri “0”.

FBD

LAD

STL
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T5 T 4 I 0.0
5_PEXT 0.0 oo 0.0 ;E '?‘ET#ES .
00— Bl |
A e—
_{ : H HoFp 0
S5TH25 =¥ BOD ... 0.0
= seTg2s TV BIR,.. nar ]
iy — NOF O
R ED}, i T 5
= 1] 0.0

Gian dd thoi gian:

_t_i —1—; Pt L —
RLO at 5 input | | ; |_|_|_l_i_|_’_ Tin hiéu S
RLO at R input i | | | | e Tin hiéu R
Tirner rurning |_i [ |_ Thoi gian
ds
Scanfor" _I—l_l u
Pau ra
Scan for"0" |_|

t = Programmed tirme X )
Pau ra dao

- B) thoi gian SD: Tai thoi diém suon 1én cua tin hiéu vao SET bo thoi gian
duoc thiét 1ap va thoi gian s€ duogc tinh. Két thac thoi gian dat tin hiéu dau ra s& ¢o
gid tri 1a 1. Khi S 13 0 dau ra ciing lap tuc trd vé 0, nghia 14 tin hiéu dau ra s& khong

duoc duy tri khi tin hi¢u kich c6 gia tri 1a 0.

FBD LAD STL
T A I 0.0
it L SET#ZS
10.0 5o Q0.0
5007 [ s (] 3D T =
IU.D_S BI'... [ .1!1-!1 I U.l
_ L E T 5
SST§S =T BOD |- 0.0 St U mwE 0
10.1=R i .1k BD|-,,. NOF 0
A T 5
= ] 0.0

Gian do thoi gian:
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RLO at 5 input

RLO at R input
déTimer rurning

Scan for 1"

Scan for "0

Tin hiéu S

’—|_ Tin hiéu R
Thoi gian
|
|—| 1
bau ra

t = Programmed time

L]

Pau ra dao

- B) thoi gian SS: Tai thoi diém suon 1én caa tin hiéu vao SET bo thoi gian

duoc thiét 1ap va thoi gian s€ duoc tinh. Két thuc thoi gian dat tin hi¢u dau ra s& co

gia tri 1, gia tri ndy van dugc duy tri ngay ca khi tin hiéu vao kich S bang 0. Khi co

tin hiéu RESET thoi gian lap tirc trd vé 0 dau ra ciing bang 0.

FBD LAD STL
R - 4o I I 0.0
T — L SET#25
I0.0 5 OnTS 0.0 |
5_0DTS | g 0 rH 85 T g
0.0—5  BlR.. I 'NOP O
S5T$28 =TV ECD M= wo o soTg2s TV BIl, .. —i-i Egi E
oo =R 0 e -k BODR,., \_A T 5
= N 0.0
L Seanfor" 1" |_—| |__
G —
Scan for "0 \_/ |_ o
t = Prograrmmed time Tin hi¢u S
Tin hiéu R
Thoi gian
dat
i—t— —t— —t—!
RLO at 5 input l | i Piu ra

RLO at R input

Tirmer running

Scan for"1"

Scanfor"

Pau ra dao

van thuy
——
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- B) thoi gian SF: Tai thoi diém suon 1én cua tin hiu vao SET bo thoi gian
duogc thiét 1ap. Pau ra co gia tri bangl. Nhung thoi gian s& duogc tinh & thoi diém
sudn xudng cudi cing cia tin hiéu dau vao S. Két thuc thoi gian dit thi dau ra bang

0:

FBD LAD STL
TS L I 0.0
5 ;FFSFDT 100 5_DFFDT 1.0 L SCTH#ES
i — I
00— ElfF... — HF T s
§5T#55 TV EI-... HOF 0
45TH5E =TV BCD |-, 1.0 NOF O
- .dn Eml, HOP 0
=R 0 i T 5
= q 0.0
Gian d06 thoi gian:
P —t— - —t— —t—
RLO at S input ! N [ ] ; Tin hidu S
RLO at R input | B [T TinhiéuR

Timer runmning
dat

Scan for"1"

Scan far" 0"

Thot gian
|_ g

]

]

L
.

Pau ra

VII B§ dém COUNTER.

English
C no.
S_CUD
—
—ch
—]5 Y
— P CY_BCD
—F o

t = Programmed time

German
LI,
ZAEHLER

— £V

—ZR

— 5 DAL
— O CEL
—R 8]

Pau ra dao
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Counter thyc hién chirc nang dém tai cac suon cua cac xung dau vao. S7-300 co

t6i da 1a 256 bd dém phu thudc vao tung loai CPU, ky hi¢u Cx. Trong do x la sO

nguyén trong khoang tir 0 dén 255. Trong S7-300 c6 3 loai bo dém thudng sir dung

nhat d6 1a : B6 dém tién(CU), B6 ¢ém ui(CD), B6 d¢ém tiém 1ui(CUD).
CU: BOOL 1 tin hiéu dém tién
CD: BOOL 14 tin hiéu dém 1ui

S: BOOL 1a tin hiu dat

PV: WORD la gié tri dat trudc

R: BOOL Ia tin hiéu xoa

CV: WORD la gia trj dém ¢ hé d¢ém 16
CV_BCD: WORD la gia tri d&m ¢ hé dém BCD

Q: BOOL 1a tin hiéu dau ra
- B) dém tién CU:

[ 0.0—
0.1 —
0.2 —
C#55 —
[0.3 —]

c10

S_CUD
cL

cD

= Ch
P CY BCD
R 8]

Nguyén 1y lam viéc: Khi tin hi¢u 10.2 chuyén tir 0 1én 1 bd dém duogc dat gia tri

1a 55. Gia tri ddu ra Q4.0 =1.

BO dém sé thuc hién dém tién tai cac suon lén cua tin hiéu tai chan CU khi tin

hi¢u 10.0 chuyén gia tri tr 0 1én 1. Gia tri bo dém tré vé 0 khi co tin hiéu tai suon

1én cua chan R.

FBD LAD STL
o0 4 I a.
c0 C1T C 0
5 0l I|U.|U 5.0 1.0 BLL 101
- N ] | & I o.
10.0=u a L C#55
5 c o
0.2 CV =m0 A I 0
10.2=%  CV =0 iy - o
C455 <PV CV BCD L C a
C455 = FVCY_BCD =2 4.0 ¢ - T M o
: ‘ LC C o
10,3
Wik -
- Q 4.

- B9 dém lui CD:
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Nguyén 1y hoat dong: Khi tin hiéu 10.2chuyén tir 0 1én 1 bo dém duogc dat gia tri
13 55. Gia tri ddura Q4.0 =1

B6 dém s& thuc hién dém Iui tai cac sudn 1én cia tin hiéu tai chan CD, khi tin
hiéu 10.0 chuyén gia tri tir 0 1én 1. Gié trj ctia bd dém s& tré vé 0 khi co tin hiéu tai

suon lén cua chan R. B§ dém s€ chi dém dén gia tr1 >=0.

So d6 khoi:
FBD LAD STL
1 a I o.o
. o 2L . EED EDl *
|| - f
500 ] o 0 .)_| i I 0.1
10.0=0 L C#55
10,14 CY¥ ~mn S C 1
- = a I 0.z
=5 CTHm cass ey o 5 L 2 L o
L C 1
C4#55 —{IVCY BCD M2 00,0 T 0 0
- N Io.24R LC C 1
T M z
2=k I A C 1
= o] 0.0

- B9 dém tién Iui.

Nguyén ly hoat dong: Khi tin hi¢u 10.2 chuyén tir 0 1én 1 bd dém duoc dat gia tri
13 55.Gi4 tri dau ra Q4.0 = 1

B6 dém thuc hién dém tién tai cac sudn 1én cia tin hiéu tai chan CU khi tin hiéu
10.0chuyén gia trj tir 0 1én 1.

Bo dém s& dém 1ui tai cac swon 1én cua tin hi¢u tai chan 10.1 khi tin hi¢u 10.1
chuyén tir 0 1én 1.

Gia tri cia bd dém sé€ tro vé 0 khi ¢o tin hi€u tai suon 1én cua chan R.

rl Cl A I 0.0
5_CUD 10.0 5_CUD 0.0 A T o1
10.0=—CU — | ) q { D c 1
A I .z
—_— . L L C#55
I0.1 =D I0.14CD CV o = s 1
A I a.3
I0.2 =5 CV =0 10.z-% CV_BCDmyz =1 c 1
L [ 1
T M [n}
C#55 —FVCY_BCD ~M2 4.0 C#55 {17 e p 1
= T M =
I0.3—R i 0.3k ) c 1
= u] 4.0
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Chuwong IV  két néi mang trong PLC
IV.1-Mang MPI (Multi-point-Capable-Interface)

1-Gioi thiéu :

Mang MPI 1a mang giao dién nhiéu diém phuc vu cho viéc ndi may 1ap trinh véi
cac thiét bi ngoai vi khac.Trong thiét bi diéu khién logic kha trinh(PLC),chi ton tai
mot dudng 16i duy nhat v6i may 1ap trinh.MPI tao ra kha ning ghép ndi véi cac
module kha trinh khac nhu FM. Giao dién MPI dugc ndi bang cac bus & phia sau
nhu mot bus truyén thong.

Ghép ndi: Mot vai thiét bi ¢ kha ning ghép ndi dit liéu véi CPU

Kha nang:Mot may lap trinh c6 kha nang cung lam viéc song song vdi mdt
panel diéu hanh,va nbi thém mot PLC nita.Co thé ndi dong thoi dong nhiéu diém
trong mot CPU.Bon diém /node co thé ndi trong CPU 314.

Pac diém ciia MPI:Sy linh hoat cua mang MPI dugc thé hién béng van ban trén
man hinh,bang cac panel diéu hanh,va bang may lap trinh ciia Siemens, mang MPI
cung cdp cac kha ning sau day:

*Lap trinh CPU va cong vao/ra thong minh.

*Chirc ning diéu hanh hé théng va chirc ning thong bao.

*Trao d6i dit liéu gitra mdy lap trinh va PLC.

*Trao d6i chuong trinh gitta CPU va thiét bi 1ap trinh.

Pic tinh:Nhiing dic tinh quan trong cia mang MPI bao gom :

*Cong RS 485 va toc do truyén thong 187.5Kbaud.

>Khoang cach tir 50m cho dén 9100m can c6 khuyéch dai trung gian(bd phuc
héi)

>Cac thanh phén tiéu chuén cua mang PROFIBUS(Cable,néi,Vé bo phuc h6i)

.2-Khai bdo mang MPL.

bé khai bao mdt mang MPI ta can lam céc budc sau:

*Ta vao phan mém STEP?7.

*M& mot Project méi bang cach chon File - New.
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*Sau d6 xay dyng cu hinh cimg cho tram PLC bang cach ta vao

-Insert — Station -Simatic 300 Station

-Insert — Station —Simatic 400 Station

-Sau d6 ta khai bao phan cting cho timg Progam S7-300 va S7-400

23

WPl

0

PROFIBLES 1
b

L
PROFIBUS 2

JIIL

The connection points in the network view look like this ("PG/PC{1)}” and {("PG/PC{2)"):

mAPICT
IR
SIMATIC 300017 SIMATIC 30002 PGPC()
=1
TRl || [ ar
(5] ‘= = ‘" f
3 2 2 4
5 (Cther Station(1) SIMATIC S5(1) ‘;EJ |PG.|'PC(2)
=L g 5] ' =
[i 4 T
PROFIBUS(1]
PROFIBLS
PROFIBLS.Z)
PROFIBI=
W b
f
GVHD: nguyen dinh |k SIMATIC PCSWop
m E'}J-E :Dp ;;-u: el E EJI-EW:DP | MPIDP nI:::z
H 'B
2 3

2 2

van thuy



2.3-Mang vao ra phdn tan

Mang vao ra phan tan la mot mang trong do céac thiét bj vao ra phan tan dugc
ghép nbi voi nhau qua cac Bus nhu :
+Profilbus-DP
+Profilbus-PA
Thiét bi vao ra phan tan khac voi mot PLC ¢ chd no khong c6 b xur 1y trung
tam CPU.Thay vao d6,n6 doc tich hop cac vi mach giao dién mang ciing nhu phan
mén xtr 1y giao thire. Tuy theo cdu tric cua thiét bi vao/ra phan tan 1a dang module

hay dang gon nhe ma phﬁn giao dién mang duoc thuc hién bﬁng mot module riéng

biét hay khong.
Distributed PS |Interface [DI |DO|AI [AO
1/0 Module

Cong DP

Profibus-DP

Hinh trén minh hoa cach nbi mang Profilbus-DP cho mot thiét bi vao/ra phan tan
c6 cAu triic module.Vé nguyén tic,phuong phap nay khong khac so voi cach ghép

ndi cac bd PLC
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Chuong V  thiét ké ché tao mé hinh mé phéng

I. Khao sat hé théng diéu khién hé théng dén giao thong tai ngi tu.
1. nguyén tic diéu khién va hoat déng ciia hé thong.

Tai mot ngd tu giao nhau boi hai duong 16n ngudi ta cé rat nhidu cach diéu
khién bing 3 pha. Nhung mot trong nhitng cach diéu khién dang duoc str dung rat

nhiéu trong thue té, nguyén tic d6 hoat dong nhu sau:

M6 hinh cdc dén va nguyén tdc diéu khién huéng di
Gia str ta dang tham gia giao thong tai nga tu nay. Ta s€ tham gia giao thong nhu

sau: Khi c6 dén xanh & duong chinh, ta c6 quyén di theo chiéu miii tén:
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Sau thoi gian dat ¢ dinh hé théng diéu khién hoat dong. H¢ thong sé chuyén tur
deén xanh dén dén d6 cia dudng chinh. Hé thdng dén diéu khién & trang thai 1an hai,

ngudi tham gia giao thong s& thuc hién theo chiéu miii tén:

Khi hé théng chuyén dich dén dé cua hé thdng dén phan nhanh r&. Ngudi tham

gia giao thong s& dimg lai va chuyén sang cho hé théng dén duong khac:
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Sau vai gidy chuyén sang duong khac va hoat dong theo nguyén tic nhu duong

trén:

2. Phuong phap diéu khién bing Ro le trung gian.

a) Pic diém

Céc loai role trung gian tu dong diéu khién c6 dic diém chung la:

- Tan s6 dong ngat 16n (10001200 1an/gid) nén yéu cau co tudi tho cao co thé
tir (1i 10).10° 1an dong ngit.

- Cé role di¢n xoay chiéu va role dién mot chiéu, nhiéu khi vi cong suit tiéu thu
ctia role (tir 0,1W {t 2W) nén 13i thép nam cham dién cia role dién xoay chiéu dugc
lam gidng nhu cua role dién mot chiéu ( 18i hinh tru tron bang thép khoi, than va

ndp hat bang thép tim det ) chi khac 1a trén mbi cuc tir 161 thép role xoay chiéu co
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vong ngin mach dé chdng rung, con 15i thép role mot chiéu thi c6 mii 16i. Cudn day
xo0ay chiéu c6 s6 nho hon cudn day mot chiéu khi dién ap lam vi¢c béng nhau.

- Dién 4ap 1am viéc ctia cudn day co6 cac loai: 6; 9; 12; 24; 48; 110; 220v.

- Dong dién tai cua tiép diém role: 1; 3; 5A.

- S6 luong tiép diém thuong dong va thuong mé tir 2 & 8 tiép diém.

- Céc dau ndi dién vao role duoc thuc hién & dang chan cidm hodc chan han da
dugc tiéu chudn hoa. Vé kich thude va vi tri, dam bao tiép xtc tot, rat thuan tién
trong ché tao, 1ap dat va stra chira thay thé.

- Mot sb loai duoc dit trong vo kin bang kim loai (thudng 13 nhém) & trong méi
truong chan khong, dam bao role lam viéc tin cay va bén ving.

- Phan 16n role ¢o vo hop bé“tng nhya trong sudt, mot sd loai co lép kém deén tin
hiéu LED cac mau dé xanh vang dé chi thi trang thai lam vié€c cua role.

- Trén thi trudng c6 rat nhidu hing san xuat loai role trung gian nay tuy hinh
dang va kich thuéc cu thé c6 khac nhau. Nhung vé nguyén 1y cdu tao va cac thong
sd co ban déu nhu nhau.

- Céu tao cua ro le trung gian nhu hinh vé :

e CE
108 2400 A

10 28 WD

- 10a 240 -1
108 240%-DC1

o3

of 1 1 |

+ Di¢n ap vao :12VDC
+ Dong dién dinh muc tiép diém :10A
+ S6 luong tiép diém :c6 2 tiép diém thudng déng va 2 tiép diém thuong mé.

+ Pong cit Nguodn : 220 VAC,10A
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28 VDC, 10A
+ Cong suit tiéu thy : 1,6 W (DC).

3. Cau hinh chung ciia thiét bi mé phong.

Mo hinh gdm céc thiét bi sau:

+Khung hop lam san

+Hé thong cac cot va bong dén

+Hé thong diéu khién

Trong do:

Khung san: dugc 1am bang gd, c6 kich thudc 85cm . 85cm . 10cm. Pay 1a noi
lam san dé dung cot dén dong thoi dat cac linh kién va toan bo hé thong di day o
trong long khung

Heé thong cac cot va béng:

+Co0t duoc lam béng Inox va téng s6 ¢6 8 cot: 4 cdt nho va 4 cot 16n cho duong
chinh. Cot nhoé c6 kich thudce: duong kinh 15¢cm, chiéu cao 20cm. Cot 16n ¢c6 chiéu

cao 28cm.
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+Hé thng bong: bao gdm 44 bong phan lam 3 loai, 12 bong mau vang, 16 bong

mau xanh, 16 bong mau do. La loai bong dién tir c6 cong suat 4,4 W.

4. Gian @b thoi gian.

Chu thich: theo nguyén tdc hoat dong cua hé théng dén thi rat kho c6 thé xéac

dinh duoc gian d6 thoi gian cua ca hé théng. Do vay, chung ta phai tim cac dén hoat
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dong cung mdt khodng thoi gian va nhodm vao mot ro le. Cac thoi gian nay dugc céac
b thoi gian trong PLC diéu khién.
*Mach dién diéu khién tirng trang thai ciia hé thong dén.

He¢ théng hoat dong theo dting 1 chu ky thi phai hoat dong qua 12 trang thai.
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Chu trinh cua h¢ thong dén lai dugc 1ap lai theo chu ky ban dau.

*Mach diéu khién bing PLC.
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1. Bang quy dinh dau vao ra.

=1 57 Program(1) (Symbols) -- do

an1\SIMATIC 300(1)\cPU 314 (2 |[B]X]

Skatus | Swmbol Address Daka bvpe Commenk ~
1 =
2 DURG HE THORG | 0.1 Bl
3 KHOI DiOMG HE THOMG (1 a.n BOOL
4 RO LEDO =] a.n BOOL
=1 RO LE OO0 o] 4.5 BOOL
=} RO LE 02 o] 46 BOOL
7 RO LE O3 o] 4.7 BOOL
g RO LE 1 =] (I BOOL
9 RZLE0O =] 4.2 |Slela
10 R LE 11 o] 4.3 Bl
11 RO LEAZ2 o] d.4 Bl
1z RO LE 2 o] oz |Slalal
13 RO LE 3 o] 0.3 |Slalal
14 R LE 4 o 0.4 Bl
15 RO LE S =] 0.5 Bl
16 RO LEE =] 06 BOOL
17 ROLE T o] a.7 BOOL
158 RO LES o] 4.0 BOOL 1
19 RO LES o] 4.1 BOOL
20 b
< | >
*Chwong trinh cua hé thong.
m: lan duong 1 duoc di
Comment:
=1
kS "EHOI DONG
Ta M, 2 HE THOHG™ Tl
N S_PEXT
Hetwork 3 : Title:
Conment:
=
TH — M4a.0
H ==1
T10 = — —
T3
"EHOTI DONG S_FEXT
HE THONG™ —— —5
BT |~
F5TH308 =TV
ECD = "RO0 LE 2"
"DUNG HE T =
HONG™ —E Q
Hetwork 4 @ Title:
Conment:
=
Ta — Ma.1
H ==1
T10 = — —
T4
"EHOTI DONG S_FEXT
HE THONG™ —— —5
BT |~
A5TH#ASS =TV
ECD — "RO0 LE 3"
"DUNG HE T =
HONG™ —E Q




Hetwwork 5: Title:

Commemnt:

Mz. 1 TS
H S_FExT
Tz — —5
Bl ...
S5T#SS =TV
BCD f=... "REO0 LE 5"
"DUNG HE T =
HONG™ —E. Q
Hetwork 6 : Title:
Conmmernt:
Mz, 2 TG
H S_FPEXT
TH = — 3
EI -
ZOTHS05 =TV
BCD ... "BO LE &"
"DUNG HE T =
HONG™ —E 0
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Hetwork 7: Title:

Comment:

M2.3 T
M S_PEXT
T1 == et 5
EI
SoT#55 == TV
ECD "ED LE 7"
"DUNG HE T =
HONG™ —E 1
Hetwork & : Title:
Conment:
Mz.4 TS
M S_PEXT
T7 et 5
EI
SoT#55 == TV
ECD "ED LE &"
"DUNG HE T =
HONG™ —E 1
Hetwork 9: Title:
Comment:
M2.5 T4
H 5_FExT
TS = 5
BT
SAT#355 —TV
ECD RO LE 037
"DUONG HE T =
HONG™ —E q
Hetywork 10 : Title:
Comment:
M2.6 T10
H 5_FEXT
T3 = 5
EI
S5T#305 — TV
ECD "RO LE 4"
"DUONG HE T =
HONG™ —E 1
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Hetywork 11: Title:

Comment:

Mi.0 T11
N S_PEXT
T3 — —3
EI
35T#553 —TV
ECD "BO LE 97
"DUNG HE T =
HONG'™ —E 1]
Hetywork 12 : Title:
Comment:
M3l Tl2
] S_PEXT
T1ll — —3
EI
S5T#55 —TV
ECD RO LE 10T
"DUNG HE T =
HONG'™ —E 1]
Hetwork 13 : Title:
Comment:
M3 2 T13
H S_PEXT
T1Z == 3
EI
SHTH#Z05 =TV
ECD RO LE 027
"DUNG HE T =
HONG™ —FE Q
Hetwork 14 : Title:
Comment:
M3.3 Tl4d
H 5_FExT
T4 — —3
EI
SET#55 — TV
ECD RO LE 11T
"DUNG HE T =
HONG™ b 13 1]
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Hetywork 15 : Title:

Comment:

M3, 4 TLSG
H S_PEXT
Tl4 — 3
BI
35T#55 —TV
ECD "EO LE 12"
"DUNGE HE T =
HONG™ —iE 1]
Hetwwork 16 : Title:
Commernt:
M3i. 5 Tla
H S_FEXT
T15 = 1]
BI
35T#55 —TV
ECD "EO LE oor
"DUNGE HE T =
HONG™ —iE 1]
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Chuong VI: &ng dung ciia PLC va hé théng mé hinh.

I. ng dung cua PLC.

PLC duogc tmg dung rat rong rdi ¢ nhiéu linh vuc khac nhau VD:

- Piéu khién hé théng chiéu sang trong cac cira hang, siéu thi, nha hang,nha
xuong.

- biéu khién déng mé may cac dong co.

- bBiéu khién hé théng dén giao thong.

- Hé théng nang, van chuyén.

- Day truyén dong goi.

- Cac ROBOT lip rap san pham.

- Biéu khién bom.

- Cong nghé san xuét gidy.

- Cong nghé ché bién thyc pham.

- Day truyén ché tao linh kién ban dan.

- Day truyén lip giap tivi

- Déy truyén san xuét xi ming.

- Biéu khién bom.

- Déy truyén xir 1y hoa hoc.

- tmg dung trong hé thdng ban nudc tr dong, may in hoa vian......

Gi6i thiéu vé hé thong diéu khién mé may dong co dio chiu gian tiép:

Yéu cau cong ngé:

Khi nhin nat khéi déng dong co quay thuan 10.1cdp dién dong co quay
thuén, khi 4y c6 nhan nut khéi dong dong co quay nguoc thi dong co ciing
khong thé quay nguoc duge. Nhu vay chi cho phép khai dong dong co quay
nguoc khi di nhin nat dimg 10.0.
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Bang quy dinh diu vao ra:

@ Swmbol Table  Edit Inserk  Yiew Ophions  ‘Window  Help -
= =N |l Symbals | T | w2
Symbol Address Data tvpe Cammenk
1 D | oo BOOL MUT DUMNG
2 Tl | 0z Bl R RAN QLAY MGLUICC
3 MT | 01 BoOL hAC bAAY QLAY THULAR
4 el =] 0.1 BOOL Dz QA MGUCC
5 aT =] oo Bl Doz QA THLAR
6 |
Press F1 ko get Help. LI
Chuong trinh lap trinh:
OBl : "Main Program 3weep [(Cycle]"™
AENSEY : DAD CHIEU GIAN TIEP
I0.1
I0.0 MO MAY go.1 oo. 0
NUT QAT DC QUaY DC QUaY
DUNG THITAN NGIIOC THITAN
Frpyer T "N T
| A || | A P |
I.r/l 1 I.r/l L 1
oo.0o
DLC QUAY
THITAN
QT
| |
1
Hetywwork 2 : Title:
I0.2
I0.D MO MAY Qo.D 0o.1
NUIT QTTAY DC QUAY DC OU&AT
DUNG NGEITOC THITAN NGIOC
e 1 QT O
| £l | | | £l F |
I/I 1 I.-K)I L 1
0o.1
DC QUAT
. NGEITOC
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Lol KET

Sau khi nhan dé tai ching em xac dinh rd nhiém vu va trach nhiém cua
minh véi dé tai dugc giao. Qua viéc nghién ctru dé tai tham khao tai liéu cong
kién thirc di hoc, cung v&i su giup d&, hudng dan nhiét tinh cua thay gido
nguyen dinh khanh cung giup d& cia ban bé cung véi su 16 luc ctia ban than
dén nay d¢ tai ciia chung em da hoan duoc thanh. Trong qué trinh hoan thanh
dé tai chung em con nhiéu sai s6t va con nhiéu trudng hop trong thuc té
khong giai quyét dugc. Chung em mong cac thay cd gido va ban bé trong
nganh dong gop v kién cho ching em dé nhitng d¢é tai vé sau tét hon. Vi thoi
gian c6 han nén mot s6 phan ching em chua duoc hoan chinh, ching mong
cac ban ra sau s& phat huy kha ning va von kién thic cia minh dé 1am tot
hon.

Trong qué trinh hoan thanh dé tai, chiing em d4 trinh bay mot cach
ngén gon, dé hiéu va c6 hé théng giap cho ban dugc thuan loi cho qué trinh
nghién ctru va ung dung. Chiing em rat mong thay ¢ gido va ban bé dong
gop ¥ kién dé ching em hoan thanh t6t hon nhitng phan dugc giao sau.

Chung em xin chan thanh cam on thiy gido nguyen dinh khanh Giang

Vién khoa Pién - Pién Tir da giup d& ching em hoan thanh dé tai nay!

bac giang, Ngay 15 thang 6 nam 2010!

Sinh vién thuc hién : giap van thuy
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Tai liéu tham khao

1. tng dung PLC SIEMENS va MOELLER trong tu dong hoa.
Nguyén Tan Phudc. Nha xuat ban TP Ho chi minh .
2. Tu Dong Hoa véi Simentic S7-300 Nguyén Dodn Phuéc, Phan Xuan Minh NXB
KH-KT 2000.
3. Phan mén Simen — LOGO Version 4.0.
4. Lap trinh PLC véi S7 - 300 tac gia Nguyén Xuan Cong giang vién dai hoc
su pham k¥ thuat Hung Yén
5. www.siemens.com/logo
6. Luan van thac si vé PLC ctia DPH Bach Khoa Ha Noi
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